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To the moft Illuflrious and 
Excellent’ Lp^-d Don 

Antonio Medici, 

Antonio 

f.Aving taken much 
I paiiiij for many years 
I from my youth, about 
the Alt of Glafsj and 
having experimented 
therein, many true and marvellous 
conclufions j I have compiled a 
T reatile of them , with as mucli 
Clearnefs as I coald, to the end to 
publifh it to the worlds to pleafc 
ind delight (as much as in me 
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7he£pijile dedicatory, 

Uy) men imdcrftanding in thac 
protelTion , having found out ma- 
ny things by my own invention, 
and fomc others tried by able men, 
and found moll true. I will make 
inanifell thofe hidden Myl^eries, 
for the reafons abovefaid. If I 
do attain this my iiltcntion it 
ihall occafion me hereafter to be 
enc(uiraged to publifli the reft of 
my Labours about other Chymi- 
cal and Phylical matters , having 
likcwife in both experimented, 
many mod profitable , credible, 
and admirable Copclufions; for no 
ether reafon , but to utiderftand 
them truly. I judge that 1 ought 
not to dedicate this Book to any 
other, but your I Iluftrious Excel- 
lence, who have been always my 
fingular Protedlor, as alfo, becaufe, 

you are underftanding of this, and 

- . - - 



Tihe EpiftU VfdicAtory. 

of whatfoevcr Noble and Precious 
knowledges being exercifed con- 
dnaally in all thefc Arts , which 
are required in a true and gene- 
rous Prince ; I befeech you then 
to accepts if the work, yet ray 
devout mind towards your great 
merit j and vertue of your moil II- 
luftrious Excellence, for whom I 
pray to God to prove on you alt 
happinefs. 

From Florei!ce> 

F Jam x^u. 
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To the Curious 

1 

Readei% 

Uere if no doubt that cUfs ts one of 
the true fruits of the Art of 
that it is very much like to all forts of 
■ rninerals attd midle jttinerals althou^ it be A 
compound and made by An^ it hathfufion in the 
pre, and permanencie in it ^ likemfe aS the 
peffeB and joining Metdll of £?oW, it is rep- 
md^ and burnifhedy and made beautiful in the 
pre. It is manifep that ids ufe in drinking 
vefelSy and other things proptable for mans fer- 
tjicej is mnchmore gentile ^gracefal^ and noble 
then any Met all or whatfoever pone pt to make 
fttch works , and which befides the eapnefs 
and little charge wherewith it is made, may bd 
wrought in all places j it is more delightful 
polite and pghtly , than any either material <*f 
this day known to the world. It is a thing pdo-l 
ptable^ in the fervice of the Art of difitUing^ 
And SpagyricaJ, not to fay necefary to pre- 
pare Medicines for man^ which would be im- 
A ^ " poffdfU^ 
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To the Curious Rcader.| 
fcfftlh to le made without the rneam of Clapy 
fo that herewith are wade fo mar^y firts ef 
Jnjlruments , ar.d ref eh , as Bodies y Heads y 
BeceiverSy Pelicans , Lutes , Retort Sy jithe- 
norSy Serpentines, Vials, Cruces , fjuare and 
round Vefels , Philofophical Eggs , ploles, 
and infinite other forts of Vefels, which eve- 
ry day are invented to compofe and make 
‘'Elixars, Arcana , QjiintefenceSy Salts, Sul- 
fhurs, vitriols. Mercuries, TinBures , fepa- 
ration of Elements, all Afetalline things, and 
.many others, which every day are found out ; 
'and iefides there are made others for Aqua- 
fortis, Aqua-rcgia,/tf necefary for Re- 
finers, and Majlers of Princes Mints, to Refine 
Cold and Silver, and to bring them to their 
perfeSlion 5 indeed fo mam things profitable 
for mans ufe are made , that feem impoffthle 
to be made without the ufe of it ; and the 
great Providence of God, is as well known, by 
this, as in every other thing , who hath made 
■the matter of- which Glafs is compounded {a\ 
thing fo needful and profitable to man ) fo 
bounding in every place and Region , which | 
with much eafe may be every where made,} 
Clafs is alfoagreat ornament to the Churches of 
Cody for herewith ( Iefides many other things ) 
are made fo many beautiful Glafs vefels. 
* adorn'd 





To the Curious Reader. 1 
fiorfid with fair pi Barely wherein the Me~ 
talline colours are in fuch fort advanced^ 
and fo lively , that they feem to he fa many 
Oriental GemSy and in the Glafs Furnaces^ 
the Glafs is coloured with fo man) colours , 
with fo much beauty and perfeBion, that it 
feems no material on the earth can he found 
like it. The invention of Glafs ( if it may be 
credited ) is mof antient, for the holy Scri- 
pture in the Book of Job, Chap. 28. faith. 
Gold and Glats (hall not be equal to it,&c. 
which gives clear tefimony that Glafs was an~ 
tiently invented, for Saint Hierom faith, that 
Job defeended from Abraham , and was the 
fan of Zanech, who defeended from Efau, and 
fo was the fifth from Abraham himfelf^ 
fame will, and perhaps with fame reafon, that 
.the invention of Glafs was found out by the 
Alehynaifts ; for they defiring to Imitate ' 
.Jewels, found out Glafs ; a thing perhaps not 
far from truth ; for as I fhew clearly in the 
fifth Book of the prefent work , the manner of 
imitating all Jewels , in which way is feen the 
vitrification of fiones which of themfelves will 
never be melted nor vitrified. PHny faith, 
that Glafs was found by chance in Syria, at the 
mouth of the river Bellas , by certain Mer- 
chants driven thither by the fortune of the 
A % Sea, 






To the Curious Reader. 

*SeA^And cotiflral/ifcl to alide there. and to drefs 
their provi [torts, hy making fire upon the ground, 
where was great [ore of this fort of herli 
which tnanycall Kdli,rfee afhes whereof make 
Barillia , and Rochetta % This herb burned' 
with fre, and therewith the ajljes Salt being 
united with fand or (tones fit to be nitrified is 
made Glafs ; ^ thing that inlightens mans un- 
derflanding with the means , and manner of 
making not onely Glafs, but Cry ft all and Cry- 
jlalline , and fo many ether beautiful things 
which are made thereof Many ajjert that 
in the time of Tiberius the Emperour was in- 
vented the way of making Glafs malleable, a 
thing afterwards lo(l , and to this day wholy^ 
unknown •, for if fuch a thing were now known 
without doubt it would be more ejleemed fo^ 
ids beauty, and incorruptibility, than Silver^ 
and Gold (ince from Glafs there arifeth neif^ 

' ther rufl, nor tajl, nor fmell, nor any other] 
quality j Moreover it brings to man great pro- 
fit , In the ufe of profpeciive Glafjes and 
Spheres. 

And although one of them may he made of 
natural Cryfiall, called, that of the mountain, 
and the other with the mixture, called Steel, 
a compefition made of Brafs and Tin, notwith- 
fiandi/.g, in both, Glafs is more profitable and\ 

9f. 




To Curious R.. adcr. 
of hfs churge ^ and more leaatlful and of 
greater efftciency : efpectaHy in Spbears^wbich 
hefides the difpcufty, and expences in making 
them-, they prefent not to the life at Ghfi doth., 
and irhich is worfefn a jhort time they groip 
pale, not reprefenting any thing. Wherefore 
for thefe and many other reafons, jou may trell 
conclude, that Glafs is one of the mo^ Nokle 
things vahich man hath at this day , for his ufe 
upon the earth. / having laboured a long time 
in the Jrt of Glafs, and therein fcen many 
things y I was moved to make known to the 
world a part of that which I had feen and 
' wrought therein. And although the manner of 
making Salty Lees, and Frhtaes, is known to 
many, yet mtwithffandina tt feemed to me, that 
' this matter requires to he handled : as I do ) 

' clearly and dillinfliy,with fame Olfervadons 
• and diligence, which if well confidered will not 
he judged altogether unproftahle , hut perhaps 
■ necejjary and known to few ; hefdes in my 
particular way of extraBing Salts , to make a 
\ mofl mhle Cry Hall , that if the workman ft all 
he diligent in making it, as I do puHifh and 
teach it, with clear demoniirations he fhall do 
f a thing as heautiful, and mble, as happily is 
'ii made in thefe days, of can he done any other 
d ^ay^ and in this thing , and in every other 
f A3 ' matter 
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To the Curious Reader. 
w&tter that I treat of in this prefent mrk^ the 
diligent and curious operator fkall find^ that 1 
have wrote and jl:cwn truth , not told me^ or 
perfwaded we lif any perfon whatfoever , hut 
nrougbt and experiwented many times with my 
own hands , I having always had this aim to 
write and fpeak the truth, ,dind if any one try- 
ing my receitSy and manner of making colours, 
Pafe, and TinHures, 'doth not fpeed to do fo 
much as I write thereof, let him not he amazed 
thereat , nor believe that /have writ untruths, 
but let him think that he hath erred in feme- 
thing, and efpecially they which have never . 
handled fuch things^ For it is impofsible that 
they at the fr(l time jljould lemafters: there- 
fore let them repeat the work, which they fhall 
always make better, and at the lafi perfect as I 
deferibe it. I warn them in particular to have 
conjideration in colours whofe certain and de- 
termi^te dofe cannot be given : but with ex- 
perience and praSice one muft learn, and with 
eye and judgment know when Glafs is fuffeient- 
ly coloured, conformable to the work, for which 
tt ought to ferve, and in Pafle made in imita- 
tion of Jewels conformable to the fze^ where- 
of they will male them , Obferving that thofe 
nehich are to be fet in Cold, ipith Foyls , as in 
^tngs, or other where, muft always be clear, and 



To the Curious Reader/ 
ef a lighter colour. But thofe that are fet in 
Gold to jlmd hanging in the air, at Pendants, 
and the like , wai? he of a deeper colour, all 
which things it is impoffiUe to teach, hut all is 
left to the judgement of the CunouS operator, 
Obferve likewife^ and with diligence that the 
materials and colours he well prepared, and 
well ground, and that he whp will make an e.n- 
quifte work, may be the fearrer j let him pre- 
pare, make all the colours himfelfas I teach, 
for fo he jfjall be fare that his work mafi hap- 
pily fucceed. The fre in this Art is of nota- 
ble importance, as that which makes every thing 
perfeB, and without which nothing can be done ; 
fFherefore consideration is to be had in making 
it in proportion , and particularly with hard^ 
and dry-wood, taking heed of it’s fmoak, which 
always hurteth, and endamageth it, efpecially 
in furnaces , where the vejjels and pots fund 
open, and the Glafs will then receive imper- 
feBion, and notable foulnefs , Moreover , /fay 
that if the operator fball be diligent, andfljall 
do like a diligent and praBsfed perfon, and fsall 
work punBually as I have fet down, he fhalljind 
truth m the prefent work, and that I have onely 
publifbed, and fet out to the world as much as / 
have tried and experimented. And if / fnd my 
pains acceptable to the world , as / hope I fball 

A 4 I* 



To the'Curious Reader, 
tncourAged perhaps to publifh my other 
lors irrou?ht for many years in divers parts 
of the world in the' Chymicat and' Spagyrical 
^rts, than which I think there is no greater 
thing in nature for mans fervice ^ knovpn and 
p'erfeB in ancient times ; which made men ex- 
pert tn it to be held for Cods^ which then were 
.held and reputed for fuch. 1 will not enlarge 
my felf any farther , becanfe I have in the 
work fet down every particuU’^, fo clear ^ and 
dijlinh, I rejl fecu/fi that, he which trill not 
err wilfully.^ it is impojftble he (l)onld. do fo 
having thereof once made experie/tcefdhd pra- 
Bice. Therefore let all be taken of me in good 
part, as I have candidly made this prefent work , 
firji, to the glory of God^ and then to the jujl 
benefit and proft of alf , 
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To the Honourable^ 

And true Promoter 

of all folid Learning, 
Robert Boyl R^EJq~ 

SIR, 

'i//y Treat tfe challengeth the infcrii)ti- 
I or, of Your name for many reafons', 
Tl}e j4;fthor of it Dedicated this piece 
to a Perfon of Honour i and eminent parts'^ 
hth which comurrinyou^ and herein I thought 
fit to follow his Footqieps. Then Your ability to 
judge 0 -^ the piece , being for the mo(l part 
Chymic&f wherein You have jltewed the world 
mt onely Your great progrefs ^ Jingular know- 
ledge .^b at have alfo taught it the true ufe of 
that mofi beneficial Art , as to the improve- 
ment of Reafon and philofophie. Moft Writers 
therein delivering onely a farrago of proceffes 
and unintelligible Enigm'as, But You have 
chalked out the way of folid reafaning upon 
whatfoever occur rs to obfervdtion in fuch ex- 
periments, Next y you were the principal ca’ife 

that 





that this Book is made pidlick , by propojing 
and urping ?wy undertaking of it , till it 
came to a command from that mofi liable So- 
ciety, and ferious imldgators of Nature, meeting 
Grefliam College, whofe defre l neither 
could nor Quqht to decline. Though their, and 
, your choice might have keen much more happy, 
there being many of that company far more 
adapted for this undertaking than my felf. Be- 
fdes,I doubt notbutTou mill much promote by 
Tour praBice the Art it's felf , there being 
fiorcely any thing contained in it , but Tou 
have already iudidoufly had experience in. '■ 
Not, becaufe this Tranflation mill any whit a- j 
vail Tou ( (inceTonr skill in the native Lan~ \ 
gaage is fifidently known to all that have the 
honour to be acquainted mth Ton ) but maybe 
compendious to Touforfuchas Tou fhall employ 
in thefe operations. Furthermore 1 have herein 
alfo fatisjied Tour vaf, defre of‘ communicating 
knowledge to others, who though intelligent fl/ 
the Language could not procure Copies in the 
O^tg’nal ; And laslly the candor of your genius 
no lefs than that your mtelleBuals ready to 

excufe.the er fours, and flips whatfoever of\ 

, oil', You r tn oft humble < 

aiii mo it regard- 
ful Servant, * 
C. M. 




To tlie ingenuous 
Reader 

4 



Courteous Reader, 

I j4m to aciwrtife thee of feme 

concemirig the Tranjlation of this Book, 
Toh may take notice that I had frfTran~ 
fiated it word for wordy hut fndtng that the 
Jiuthoy had thorewout the whole, fa often repeat- 
ed the fame thing, advice cf feme ingenuous 
per font, I left out thofe repetitions , and have 
either before the Bocks given a general account 
ofthefe repetitions^ or elfe have referred you to 
a former procefs^ where the latter hath reitera- 
ted the fame, and for the mof part in the very 
fame words y yet fo that J have omitted nothing 
material in the Author’. For what need is there 
to fay, as often dJ Manganefc is heil'd mth the 
metall, that you muf do thus and, thus, le^ it run 
trdo the frOy ^ or to repeat the fame procefSy 

and rules in each new colour for Fades or Glafs 

of 






’ ' To the Ingenuous Reader. 

ofLfAcll Though you may (ind fame needle fi 
repetitions too^ in this Tranjlation ndt omitted. 

J confefs thefe retterauons caus'd a naufea in 
rny felf\and believe they would in thee , and 
therefore J pajjed them over. Then ohferve 
that there being many words peculiar to this 
j-irt, I was compel I'd to have recourse to the 
worL me/ij and for faeh things , and matends 
not f{ fed nor Inown here, to tabe them upon 
trit^ from fuch workmen as have wrought at 
Muranrtrff/ other parts of Italy, ds for other 
things I have care fully furveid them my [elf. 

’ Now lor the obfervatio^s / have been more 
large, efpecially in a bufinefs, wherein fo little 
hath been [aid, and therefore have delivered 
whatfoever is material that /have met with 
in any good A ithor concerning whatfoever ^ 
Neri treats of, that thou might' (I have together 
all that is fubftantially written upon this unufu- 
al fubjeBy and have fupplied fame things de~ 
feBive in our Author, or very ft to he known 
to Curious per fons. LafUy, 1 doubt not but our 
workmen in this Art will be much advantaged 
hj this publication, who have within thefe twen- ( 
ty years laftpafl much improved themfelves {to 
their own great reputation, and the credit of I 
our nation ) infomuch that few foreiners of 
that profeffion are now left amongfi uS, And 

this ‘ 
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To the Ingenious Reader. 
th(S I the rather fay, because an eminent mrh- 
man-jnow a Ma^er^told me the moB of the skill 
he had was gain'd by this true and excellent 
Book ( they were his own words ^ ) And there- 
fore 1 doubt not but 'twill give fame light and 
advantage to our Countrey-men of that profef- 
fon^ which was my principal aim. And lafily 
for the exotick words you’l meet with in Read- 
ing this Book they are now current with us 3 or 
elfe expounded in my dfervations. 

Frucrc Siutcre. , 

C.Mi/yic-t 
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To avoid our Authors Re- 
petit ions^ Obferve 

I \ Ll the ^res rr.ufi le made mth dr^ and 
hard Wotd. 

2. When the Clafs is coloured hfore you 
work iti mix the colours well ( which other- 
wife jink to the bottom of the pot } with the 
met all that the Glafs may le colonred through- 
out, This mufi he olferved all the time you 
work the Glafs into any vejjels, 

3. The fig» that Brafs or Copper are well 
calcin'd is, that they being ptit into the metally 
make it fwell and fuddcnly rife ^ if they he 
calcin’d too much or too little^ thofe fgns are 
wanting^ and Glafs made thereof will he Black 
and foul. 

4. Mangamfc con fumes the natural green- 
nefs of Glafs. 

5. Copper, Brafs, Lead, Iron, and all 
ccmpofitions of them as alfo Mangancfc, wuf 
he put into the metall, hut a little at a time, and 
at convenient difances , and the pot mufi le 
large, and not filled tco full , lecaufe they all 
fwell and rife much, and fo are apt to run over 
into the fire to your loft. 
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To extra&the fait of Polve- 
rine, Rochetta^ and Ba- 
rillia ^ wheremth Cryjlall 
Fritt called Bollito is 
made. 






§ 



The foundation of the Jn of Glajs^ 
work^, with a new and fecret way, 

CHAP. I. 

\Oherme, or Rochetta, which 
comes from the Levant and 
Syria, is the afries of a cer- 
tain herb growing there in a- 
bundance : there is no doubt 
but that it makes a far whiter falc than Ba- 
fillia of Sfaifi) and therefore when you 
S would 
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2 The Book, 

would make a Oryftall very perfect and 
beauttfull, make it of fait extracted from 
Bolverine or Rocbetta of the Levant. For 
though BariUia yield mote fair, yet Cry* 
ftall made therewith alwaies 10011110510 a 
blewnef?, and hath not that whitenefs 
and fairnefs as that made of Polvennt 
hath. 

The way often by me prailifed to ex- 
trad the fait perfectly from both of them, 
is this which follows. 

Powder thefe afhes, and fift them with 
a fine fieve, that the fmall pieces go not 
thorow , but onely the afuLS j the finer 
the fieve, the more fait is cxtradcd. In 
buying of cither of thefe atlifcs j obferw 
that they abound in fait ; this is known 
by touching them with the tongue, and 
taftingwhat fait they contain ; but the fa- 
feft way of all is, to make an effav of them 
in a mcking-,)Ot,and to fee whether they 
bear much fand, or Tarfo, a thing common 
in rhis Art, and which the ConciatorS very 
well know. 

Sec up brafs coppers with their furna- 
ces like thofe of the Dyers , greater or 
Idfer, according as you have occafion fo 
make a greater or leifcr ouantityof fait/ 

fill 



The frfi Book, 3 

fi*!! thefe coppers with fair and clear Wii- . 
ter, and make a fire widi dry wood, and 
when the water boyleth well, put in the 
lilted Folverine in juft quantity aind pro- 
portion to the water, continue the fire and 
boyling till a third part of the water be 
confumed, alwaies mixing them at the 
bottom with a feummet , that the FqI- 
verine may be incorporated with the wa- 
ter, and all its fait extracted 5 then fill the 
coppers with new water, and boyl it till 
half be confumed, and then you have a lee 
impregnated with fait. But chat you may 
have fait in greater quantity^ and whiter, 
put into the coppers when they boyl,be- 
iforc the Folverine is put in, about i z pound 
:to a copper of Tartar oi red wine, calcined 
:jOnly to a black colour, diffolve it well iii 
ithe boyling water , mingling it with a 
lcummer5thcn put in the Folverine, This 
^way of Tamr is a fecret, and makes morcj 
:and whiter fait, and a more beautiful Cry^ 
,;iftall. When two thirds of the water is eva- 
porated , and the Ice well impregnated 
jwith lalf, ftacken the fire under the cop- 
jrper,and have in order many earthen pansj 
l;i,at firft filled with common water for fix 
jl [dates , that they may imbibe lefs lee and 
B 2 falti 



4 The firfi Book, 

Calc, and then with great btafs ladles, tak6 
the Ice out of the copper, and put it into 
the faid pans, take out alfo the afhes from 
the copper, and put them all into the fame 
pans , and when they are full , let tliem 
Ifand fo ten daies, for in that time the afhes 
will be all at the bottom, and the Ice re- 
main very clear, then with brafs ladles,take 
gently ( that the bottom be not raifed, 
and troubled ) the clear lee, and put it in- 
to other empty pans , and fo let the lee 
ftand two daies, which by the fctlingof 
more tcrreftriety at the bottom, becomes 
• very clear, and limpid, let this be thrice re- 
peated, and you (hall have the lee moft . 
limpid , and difeharged of all terrelfrie- 
ty, wherewith a very fine and perfeit fait 
is made. Let the coppers be filled again, i 
and boyl with the fame quantity of Tartar,! 
and then the Polverine as before j con- 
tinue this work till you have materials c* 
nough. 

To ftrain the faid lees , and cxtradl tk 
fair, firft wafh the coppers well with clear 
water, then fill them with the faid refined 
and clarified lees, and make them boyl 
foftly,'as before, and obferve that you fill; 
the coppers with the faid lec, till you f«' 



The fi/ji Book, 5 

it thicken, and fhoot its faltj which is 
wont to be about the beginning of 24 
hours , for then in the fuperficies of the 
copper , you will begin to fee 'white fait 
appearing like a fpid^ers web , or white 
threed, then hold a fcummer full oi holes 
at the bottom of the copper, and the fait 
will fall upon it, and now and then take 
it out, fuftering the lees to run out well off 
I it into the copper, then put the fait into 
tubs, or earthen pans, that the lee may 
be better drained , the liquor that drains 
; muft be faved, and put into the copper, 

. then dry the fak. Continue this work till 
all the fait be gotten out of the copper: 

^ but you mnft obferve, when the fait be- 
gins to fhoot, to make a gentle and eafie 
fire,foragreai fire makes the fait Hick to 
the copper , and then the fait becoming 
ftrong, alwaies breaks the copper, which 
thing hath fometimes hapned to me; 
wherefore obferve this chiefly, ufing great 
patience and diligence. The fait in the 
pans, or tubs, being well drained, muft be 
taken, and put into wooden tubs,oryats, 
the better to dry out all the moyfture, 
which happens in more, or fewer daies, 
according to the feafon in which it is 
B 5 ' made. 



6 The firfl “Book, . ‘ 

made. The fecret then of making much, 
and good fait, confifts in the Tartar ^ as is 
before demonffrated. From every three 
hundred pound of aflnes, I ufually get from 
So to 90 pound of fait. When the fait ; 
is well dryed, beat it grofsly, and put it , 
into the Calcar to dry, with a moft gentle { 
heat, and with an iron rake it muft be 
broken, and mixed as the Fritt is j when 
it is well dryed from all its moifture, ob- 
ferving alwaies that the Calcar be not very 
hot, but temperate, take it out of the 
Calcar, and pound it well , and fift it’fo, 
that die greateft pieces which pafs tho- j 
row, exceed not the bigncls of a 8;rain of 
wheat. ; 

This fait thus pounded , fifted and 
dryed, muft be kept by it felf, in a place 
free from duft, for to make Fritt of Cry- 
ftall ; the way to ipaketbis Fritt is this 
which follows, ■ . 
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other'wije called Bollito. 
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f i - 

W Hen you would make fair, and 
fully ^perteft Cryftaljfte you have 
the, whiteft T'arfoy which hath not black 
veins, nor jyellowiili like md in it. At 
Moran they ufe the peblc? from Tefinoy a 
ftone abounding in that River. Tarfo^ d^n 
is a kind of hard , and moft white mar- 
ble, found in T^fcany^ at the foot of the 
V’orucola of Pifaj at Seraveza^ and at the 
Maffa of CararUy and in the R iver ArnuSy 
above Florence y andu is alio 

well known in other places. Note, that 
thofe ftones which ftrike fire with a lice], 
are ht to vitrifie , and to make glafs and 
Cryftall, and thofe whicli ftrike not fire 
with a ftecl , will never vitrifie, whid\ 
ferves for advice to know the ftones that 
may be tranfmuted , from thofe that will 
not be tranfmuted into glafs. 

Take then of the beft Tarfo , pounded 
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fmalla and fcrccd as fine as flower , 200 
pound; of fall of Polverine pounded, and 
fiftedalfo, about 150 pound, mix them 
well togetber, then put them, into the 
Calcar, which at firft mufi be well heated , | 
for if they be put into the Calcar when 
it iscoldjFritt will never be made of them, j 
At firft for an hour, make a temperate fire, j 
and alwaies mix the Fritt with the rake, ' 
that it may be well incorporated , and cal- 
cined, then the fire muft be incrcafed, al- 
waies mixing well the Fritt with the rake, 

o I 

for this is a thing of great importance, 
and you muft alwaics do thus for 5 hours, 
ftill continuing a ftrong fire. 

The Calcar is a kind of calcining fur- 
nace, the rake is avery long inftrumctitof 
iron, wherewith the Fritt is continually ftir- 
red; both thefe are very well known, and 
ufed in all glafs furnaces. At the end of 
5 hours, take the Fritt out of the Calcar, 
which in that time ( having had fiifficitilt 
fire, and being well ftirred ) is made and I 
•perfedied. Then put this Fritt in a dry l 
place on a floor,and cover it wellwitha ! 
doach, that no duft nor filth may fall upon I 
it; for herein muft be ufed great diligence, 
if you will havpgoodCryftall. The Fritt 

thu« ! 
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thus made, becomes as white as fnow from 
Heaven. When the Tarfo is lean, you mud 
add fomewhat more than ten pound of the 
fait to the quantity aforcfaid. Wherefore 
Jet the experienced Conciators alwaies 
rtiakc tryal of the firft Fritt, by putting it 
into a chryfible, which being put into the 
furnace, if it grow clear, and fuddenly, they 
know whether the Fritt be well prepared, 
and whether it be foft, or hard, and whe- 
ther the quantity of fait is tobeincreafed, 
or dimiiufhed. This Cryftall Fritt mud be 
kept in a dry place, where no moiftureis, 
for from moilt places , the Fritt fuffers 
much, the Jalt will grow moift> and run 
to water , and the Tarfo will remain a- 
lone, which of it felt will never vitrifie ; 
neither is this Fritt to be wetted, as others 
are. And when it is made, let it ftand 3 or 
4 months , and it will be much better ttJ 
put into the pots, and fooncr waxes clearl 
This is the way to make Cryftall Fritt,with 
the d6fe and cir cum dances , which I have 
oft times ufed. 
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CHAP. III. 



Ake Polverine of the Levant well fer^ 



cedj and put it into great glafs bodks, 
luted at t]ie bottom, with alhes , or. Ian4 
into the liarnaces, filling them at firft with 
common water, give them a temperate fire 
for fomc; hpurs in the furnace , and let 
them ftand till half the water be evaporate 
cd; the furnace being cold, gently decant 
off the water into earthen pans glafcd, 
putting, new water upon the remainder 
of the and let it boil ( as befor?) 

this is to. K* -repeated till the watetl hath 
cxtra6i:cd all the fait ; which is known, 
when the water appears to the tail: not at 
all faltilli, and to the eye when it is void 
of colour. T ake ol thefe Lees what quanti- 
ty you will, let them be filtrcd, and ftand 




in 
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in giafcd pans four or fix days to fettle, 
which by this means will leave a great pare 
of their terreftriety, then ptit them tofiltre 
anew , thus will they be purified, and fe- 
parated from a great part of their. terre- 
firiety, then let thefe Lees be fet to eva- 
porate in great glafs bodies, luted at the 
bottom, in furnaces, in aflics,or fand,ata 
gentle fire , and atlaft when the ftuff is 
dryed, obferve that ye fire be very gentle, 
that the fait be not burned nor wafted. 
When the fait is dried, rake out the glafs 
bodies and fee if they be broke at the bot- 
tom, which is wont to happen often', in 
which cafe put the faid fait into other good 
glaffcs, well luted at the bottom, and fill 
them at the top with common pure and 
clean water, which fet in the furnace, in a- 
fhes or fand, at a gentle fire, and always 
evaporate an eighth part of the faid water, 
then, the furnace being cold , empty this 
water fully impregnated with fait into 
earthen pans glafed , and when the water 
is fetlcd 24 hours, filtre it wi»h diligence, 
that the fait may be feparated from the reft 
of the terreftrihy and dregs, let this lee be 
evaporated in glafs bodies with a gentle 
fire, and at laft more gentle , that the fait 
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be not burnedj put this fait again into glafs 
bodies to be diffolvcd in common water, 
in every thing as before repeat this work, 
till the fait yields no moreterreftriety,or 
dregs, then Ihall you have a pure and per- 
fe£t fait wherewith a Fritt made with 
Tarfo as before, will make a Cryftall, which 
in lairnefs , whitenefs , and clcernefs, will 
excel natural Cryftall. 



ohJerVation for Gold TelloW , in 



Bferve that when fait of T&rtsr is 



mixed with fak of Folverine , i Friti 



made of thefaidfak is not good to make, 
nor can make, a Gold yellow, although it 
make all other colours. But to make your 
Gold yellow , you muft make Fritt with 
fait taken from Folverine alone, firft puri- 
fied as above, for otherwile this yellow 
Vvill not arife. Although this procefs be 
fomewhat laborious, and a fmail quan- 
tity of fait made therewith , yet not* 




CHAP. IV. 




with' 
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vvithftanding it will make a Cryftall wor- 
thy of ail ^cat Princes, being fit to make 
all forts of veffels and works. This was my 
invention , whereof I have many times 
made trial with happy fuccefs and my ^eat 
content. 



The jvaj; to makf J alt of Fern, which 
makes a 'tery fair Cry fall, 

C H A P. V. 

I N Pifa 1 made experience of Fern- 
afhes which groweth in great abundance 
in Tafcany, which herb muft be cut from 
the earth, when it is green, from the end 
of OWtfy to the raidft of and in the 
Moons increafing, when it is near it’s op- 
pofition with the Sun ; for then the faid 
herb is in it’s perfeftion, and will then 
make more fait, and of a better nature, 
ftrength and whitenefs, than at other 
times ; for when it is fuffered to dry of 
it’s felf upon the ground it yields little 
fait, and of little soodnefs. This herb be- 
ing thus cut and laid together , loon wi- 
ther- 
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theretli i then let it be well burn- 
ed to allies, with thcfe aihes , and .with 
the rules, eblervations, and diligence given ' 
before for the fait of the Polverine of the 
is extrafted a pure and good fait, 
wherewith I have made Fritt widi good 
and well ferced Tarfo, the which Fritt 
melts well in the pot, and yieldech a fait 
Cryftall, and much better than the ordina- 
ry Cryftall, becaufe it had more ftrength 
and bended much better jwhich the ordi- 
nary Cryftall doth not , it is drawn into 
finethreds, fuch as Icaufedto bedrawn> 
and to this Fritt may be given a wonderful 
yellow Gold colour, obferving that there 
be in it no fait of Tartar , for neither from 
^ this will the Gold yellow arife , and the 
Gold yellow which is given to this Cry- 
ftal is much fairer and plcafanter than can 
be wrought with the Cryftall made with 
oi t\\Q Levant Polverine y and with 
that Cryftall cannot be made all fort of 
works as with the other. 
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The ivay to make another Salt 'ivhich 
will produce a mar'Velous and won- 
der j'ul Cry^iall. 

CHAP. VI. 

t 

L Et there be made aHies after the man- 
ner aforefaidj of the Cods and Stalks 
of Beans, dried in the fummer , when ye 
husbandmen have thraflied and feparated 
the Beans , with which afhes , with the 
rules and pauis .abovefaid in the fait of 
Polverme^ a marvellous fait is extracted* 
wherewith is made a very noble Fritt with 
white and well ferced TVir/o, which in pots 
will make moft beautiful Cryftall ; the 
fame may be done with the afhes of Cole- 
worts, Bramble Berry bufh, and alfo with 
ftalksof Millet, Rufhes, and fen Reeds, and 
many other herbs which yield a falt,where- 
with ( making Frits after ye accuftom- 
cd manner) will be made raoft beautiful 
CryftaJl, as every noble and curious fpirit 
may try by experience, for thereby more is 
learned than by long ftudy. 
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J fait that will make a Very fair 
Cry fall, 

CHAP. VII. 



Akc the fait of Lime which ferves for 



building, and this fait purified and 
mixed with the ordinary fait of Polverm 
of the Levant about two pound to a loo. 
that is two pound of fait of Lime to a 
loo pound of the fait of Polverim purified 
and well made ( as abovefaid } with this 
fait fo mixed is ufually made ordinary 
Fritt i and is put in the pot to clarificj 
as fhall be hereafter declared in the 
way of making of Cryftalline, Cryftall, and 
common glafs,and fo thus made a very fair 
and beautiful Cryfiall. 
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The way ta ma^e ordinary Fritt^ tt 



wit o f PolverinCj Rochettaj and 
Barillia of Spain. 

CHAP. VIII. 



Ritt is rothing clfe but a calcination 



of thofe materials which make glafs. 



and although they may be melted > and 
make glafs without calcination , yet this 
would luccecd with length of time and 
wearinefs , and therefore this calcination 
was invented to calcine the Fritt in the 
Calcar, which, when it is calcined , and 
the proportion of the materials is adjufted 
agreeable to the goodnefs of the BanllU, 
■prelently melts in the pot, and wonderfully 
"clarifies. 

Fritt made of Polverine makes ordi- 
nary white glafs; Fritt from Rochetta of the 
Levant makes the fairefl glafs called Cry- 
ftall; BariUia of Spain, though it be u- 
fually fatter than the former, yet it rriakes 
not a glafs fo white and fair as that of the 
Levant, becaufe it always inclines a little to 
an azure colour* 
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To make then Fritt, fcrcc the Polverim 
thorowa fine fcrcc, the final I pieces which 
pals not , let them be pounded in ftone 
mortars, the like is to be done with the 
Rochetta and BortlUa^ to wit every one fay 
it’s fclf, and be furc that they be well 
pounded, and (creed thorow a fine fcrcc; 
for as the common proverb in this art faith, 
A fine ferce , and dry wood, bring hoooar 
to the furnace. Now whatfoevet theqaan- 
tity of the be, for example, a loo 

pound of it commonly requires, from 8o 
pound to po of Turfoj which muft be finely 
bcafen, and then finely ferced, more or 
lefs, according to the goodnefs of the 
BarilUa, and it’sfatncfs, whereof you need 
not make an eflay, how much it holds as is 
known by arr. Ti tcn with fand,andcfpe* 
cially with that from Tufemie found in 
the vale of Arms, being much fatter, and 
having in it more plenty of fait, than 
Jo hath. There is never added more than 
6 or 8 pound to the hundred. Now this 
fand mull be wafhed from all it’s unpro- 
fitable terreftriety, and fcrccd, and then 
this will make a white and good glalsj for 
Tfirfo always makes mudi fairer glafs than 
any fand that is in Tufeany, Tiie due quan- 
tity 
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tity of fand or Tarfo, being found outjtnix 
and unite them , firft well toc^ether with 
the Barillta or Polverine well lifted j and fo 
pm them into the Calcar when it is hot, &: 
at firft mix & fprcad them well in the Cal- 
car, with a rake, that they may be well 
calcined, and continue this till they begin 
to grovy into lumps, and come into pieces 
as big as finall quts. The Fytt will be well 
and perfcdlly wrought in the (pace of 5 
hours, being ftirred all that time, and a 
lufficient fire continued , and when you 
would fee whether it be well made, take a 
little of it out, when cold, if it be white, 
ycllowifti and light, then ’tis made. The 
calcining of it more than 5 hours is not 
amifs ; for by how much more it is 
.wrought and calcined, the better it is, and 
the fooncr it meheth in the pot, and by 
■ ft adding a little longer in the Calcar it con- 
jfumeth and lofech the ycllownefs and foul- 
rncTs which glals hath in it fclf, and it be- 
i comes more clear and purified. When the 
Fritt is taken out of the Calcar thus hot, 
;let there be thrown upon it 3 or 4 pails 
r of cold water, then fet it under ground, in 
; a moift and cold place, and the filth which 
* arofc when the fait was made (as is a- 
C a bo;e 
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bovc faid ) is wont to be put into the fame 
pans, with the lee from Polverine ; fill 
them with common water, having tubs 
under the pans to receive the water, which 
fay little and little drops thorow the faid 
filth and fetlings, and hence comes a very 
ftrong pure and clear lee to be kept apart, 
and herewith now and then water the Fritt 
abovefaid, which being heaped together in 
a moift place the fpace of 2 or 3 moncths 
or more ( the longer the better) then the 
faid Fritt grows together in a mafs as a 
ftone, and is to be broken with mattocks. 
Now when it is in the ppt it foon meltcth 
ftupendioufly, and maketh glafs as white as 
Cryftall. For this Lee leaves upon the Fritt 
it’s fait which worketh this effc'tt. When 
this Lee is not to be had it muft be water- 
ed with common water, which although 
it doth not work this great effc£l as the 
faid Ice, yet- it doth well, and maketh it ca- 
fier for melting. Wherefore Fritt fhould 
ftandjwhcn madcjfome raoneths, which 
thus made alway caufeth lefs wood to be 
confnmcd, ^nd the glafs clear and fwceter 
to work. 
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To make Cryfla/l in full perfeBi^Uf 
the way I always praBice. 

C H A P. I X. 

^ |"‘ Ake Cryftall Pritt diligently madej fet 
it in pots in the furnace > where there 
are no pots with colours , for the fumes 
of met alls whereof the greateft part df co- 
lours are made, rriakc the Cryftall pale 
and foul , but that it may come forth 
whitcj ftiiningj and fair, when you put the 
Fritt into the pots in the furnaccj then cafl: 
in filch a quantity ot M&nganefe prepared 
as is needfulj according as the pots arci 
greater or lefs. For this lieth in thepra- 
i^iceof the able and diligent Cone iatdre, 
and belongs to his office. The quantity of 
thcMangaaefe and of all other colours to be 
put into the Fritt and naetalls cannot be 
precifely determined cither by weight of 
meafure, but muft be wholly left to the eye 
and judgement, tryal and cKperience of the 
Conciatore. To make a fair Cryftal,wneri if 
is vVell melted take it frorri the pots^and calf 
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it into great earthen pans , or clean bowls 
ful ol clean water (for it retjuireth to be caft 
into water ) to this end that the water may 
take from it a lort of (alt called Sandevir^ 
which hiirteth the Crydall, and makech it 
obfeure and cloudy j and whilit it is a 
working full callcth forth Smdeverj a thing 
very foul.Thcu put it again into a clean pot, 
and caft it into water, which is tobe rir-* 
peated as often as is needful > until tbe 
Cryftal be feparated from all this fait, h^u 
this is to be left to the pradUcc of the 
Conciator, then fet it to boil 4 or i? days, 
and let as little Iron be mixed therewith 
as is pofTiblejfor it gives it always a black' 
ifh tintfture. When it is boiled and dear, fee 
whether it hath enough Manganefe , and if 
it begreenifhj Mangarsefe with dif- 

cretion. Wherefore to make good Oyfbil 
put in the M^nganefe by little and little at 
a time, for it makes the Ccyftall of a murry 
colour, which afterward inclines to black, 
taking from it it’s fplcndor ; mhihcMaxt- 
ganefe , and let the glafs clarifte till it be- 
comes of a clear and (billing colour. The 
property of UifangaKefe is, being put in 
juft quantity to take away the foul gr^taflnes 
which Cryftall always hath, and to make a 
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refplendent white , when the Cryftall is 
clear limpid & fair, work it continually into 
veirels and works that moft pleafe you, but 
not with lo great a fire as common glafs 
‘is wrought with. Be careful that the Irons 
wherewith you work be clean,and that you 
put not the necks of the glalTes where the 
Irons touch (for there always remaineth 
Iron ) into the pots of Cryftall , for they 
make it become black.Buc this glafs where 
'the Iron rods touch may be put in to make 
glafs for vulgar works. 



j T^Ritc of Bolverme makes a white and 
1 fair common glals , Frict of Rochetta 
makes the fairaft glafs called Cryftall, 
i which is between ordinary glafs and Cry- 
ftall. As much Manga/ 2 efe prepared muft be 
s ufed in common glafs as is in Cryftalline ; 
i caft the Cryftalline or common glafs once 
j at Icaft into water, that you may have them 
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fair. 




fair, clear, and in perfc£tion. Although 



into water, yet to have it fairer tnan ordi- 
tiary,this is neceffary to be done, and may i 
be repeated according to yonr pleafure, as ■ 
you would have them more refplendent 
and fairer, and then you may work them , 
into what veflels you need. And to make | 
them yet whiter, Calcine them that they pu- i 
rifie well and have but few blifters. And a- ' 
bove all obferve,that if to each of them, by 
diemfclves, you put upon the Fritt, the 
proportion of 1 2 pound of fait oi Tartar pu- 
rified to a 100 weight of Fritt, it makes 
them without comparifon fairer, and more 
pliable to work than ordinary. The fait of , 
Tartar muft be put in when tile Fritt is 
made, and then be mixed with Tarfo , or 
fand,together with the Foherwe or JRochet- . 




ta fifted, and then make thereof Fritt as 
before. — 
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To make Purified jalt 0/* Tartar, for 
the work, ahoVef aid, 

CHAP. XI. 

• ft I 

T Akc Tartar of red wine in great lunips, 
and not in . powder , Calcine it in 
earthen pots between live coles till it be- 
icome black, and all it’s un6buofity be 
' burned away , and till it begins to grow 
; white , but let it not become white , for 
ithen the fait will not be good. Put 
the faid Tartar thus Calcined into great 
earthen pans full of common water heat- 
ed, as alfo into earthen pots dafed, & make 
it boil with a gentle loft foe in fuch fort 
that a quarter of the water may be exha- 
led in two hours, then take them from the 
foe, and fuffer foe water to cool, and be- 
come clear, which decant off, and it will be 
a ftrong lee , then put in more common 
water into the faid pans after the fame 
manner, and upon the remainder of foe 
Tartar^ and let them boil as before, repeat 
this until the water become no more fal- 

tilh 
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tilh, then Filtrc thcfe waters impregnated 
with fait, and put the clean Filtred lee i 
into glafs bodies to evaporate in the aihes 
of the furnace at a gentle heat , and in the 
bottom there will remain a white fait, dif- 
folve this fair in warm water , let it fettle 
two days, then evaporate it in glafs bodies 
at a gentle heat, and there will remain it 
the bottom a fait much whiter than at the 
firft time, diflblve this fait again, and af- 
ter two days fetling,Filtre and evaporaieit 
in every thing as before. Repeat this manner 
of diffolvingjFiltringjevaporating this fait 
of Tartar four times, whichthen will be a 
fait much whiter than fnow, and purified 
from thegreatefl part of it’s Terreftriety, 
which fait mixed with Folverine or Roebettt 
ferced with a dofe of Tarfo or fand will 
make a Fritt, which in the pot will yield 
CryftalJine and common glafs much fairer 
than that that is made without the addition 
of this fait of Tartar^ and although a fair 
Cryftalline may be made without it, yet 
nptwichftanding a much fairer may be 
made with ir. 
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To pre^Ate Laffer which ferVes foy 
many colours. 

‘CHAP. XII. 

'J' Ake Za^'er in grofs pieces , pm it into 
earthen pans, let it ftand half a day in tbe 
furnacCjSc then put it into an Iron ladletfo 
be heated red hot in the furnace, take' it 
thence thus hot and fprinkle it with ftrong 
vineger, as foon as ’tis cold grind it fine on 
a Porphyrie ftone, wafh it in earthen’ pahs 
gJafed, with much warm water, always 
fuffering the Zager to fettle to the bottom, 
then decant it gently off ; this will carry a- 
way the foulnefs and Terreftriety from the 
Zager, ^nd what is good, and tnetfufttrre 
thereof will remain at the bottom , which 
thus prepared and purified will tinge mucK 
better than at firft, making a Hmptdand 
clear. tin£ture,which dry and keepinvellcls 
clofcd for ufc. 



zZ 
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To prepare Mangaiiefe to colour 



'epa 

tjs. 




CHAP. XIII. 

. i 

/ 

* Ake MaKga»efe of Plemonty for this is 
__ the heft of all the Manganefes at this 
day known in the art of glafs. At VenUi 
there’s not alwayes plenty , and at Mom 
none other is ufed. In Tufcanie and Ligmt 
there’s enough •, but that holds much 
Iron, and makes a black foul colour. That 
of Piemont makes a very fair murry , and at 
laft leaves the glafs white, a id takes away 
the greenncls and blewnefs from it. Put 
this Manganefe in pieces into Iron ladles, 
and proceed thorowbut as in preparing 
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To make Ferretto of Spain which 
ferVes to colour glafs. 

CHAP* XIV. 

^ 10 make Ferretto is nothing but a 
Ample Calcination of Copper, that 
khe metall being opened , may communi- 
‘cate it’s tincture to glafs •, which Calcina- 
■tionwhen it is well made without doubt 
^inakcs divers and very beautiful colours. 
iThis Calcination is made many ways, I (hall 
fet down two of them, not only eafie but 
of times ufed by me, with effects very fair, 
in glafs, whereof the firft is this thatfol- 
loweth, to wit. Take thin Copper-plates 
of the bignefs of a Floremhe, and have one 
or more melting pots of the Goldfmiths, 
and in the bottom of thefe pots make a 
layer of brimftonc powdered, then a layer 
of the faid plates, and over them another 
layer of powdered brimftone, and another 
of Copper-plates, as before, and in this'or- 
der fill the por, which is otherwife faid 
to make a S S S. cover and lute well, and 

dry 
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dry this pot, and put it into an open wind 
furnace amidft burning coals, 'and a ftrong 
firemuftbc given to it for 2 hours, let it 
cool, and you fhall find the copper Cal- 
cined, and it will be broke ill pieces by the 
fingers as if it Were dry earth, and will be 
railed into a black and reddiih colour. 
This Copper being beaten /mall and ferced 
in a fine lercc is kept well clofcd for ufe. 



Jnother way to F erretto ef 
Spain. 

CHAP* XV. 

'J^His fecond way of making burnt Cop- 
per, though it be more laborious than 
thcfirft,yct it will do it’s effcif^s in glafs 
more than ordinary. 

' The Copper then ( inftcad of making a 
SSS with Brimrtonc)muft make a SSS with 
Vitriol, and then Calcine it, letting it ftand 
three days in the floor of the furnace, nect 
the occhiojthen take it out & make another 
SSS with new Vitrioljkcep it in reverberati- 
on as bcfore,& this Calcination with Cop- 
peras 
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pcras muft be repeated fix times, and then 
you lhall have a moft noble burnt Cop- 
per, which in colours will work more than 
ordinary effed's. 



To make Crocus Ferri, othenvife 
called Crocus Martis, to colour 
glafs. 

CHAP. XVI. 

C rocus Martis is nothing clfe but a fub- 
tilifing and Calcination of .Iron, by 
mea IS whereof it’s tindure (which is moli 
red in glafs) is fo opened that it communi- 
cateth it’s fclf to glafs,&not only manifelf- 
eth it felf,but makes all other metalline co- 
lours ( which ordinarily arc hidden and 
dead in glafs) appear fair and refplendent ; 
I will fet down four ways to make it, and 
the firft is. 

Take filings of Iron (if you can have 
them, thofe of fteel are better) mix them 
well with three parts of powdered brim- 
ftonc, and keep them in a melting pot in a 
furnace to Calcine , and burn well off all 

the 



f 
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the briraftone, which foon fucceeds , let 
them ftand four hours in buniiiig coalsj 
then take and powder j and ferce 
them thorow a fine fcrcc, and put them in- 
toa Chryfible covered and luted at the top, 
Sc fet them in the Leer of the furnace neer 
the occhio or the cavalet r 5 days or more 
which then gains a reddifs Peacock-like 
colourjas if it were purple, this is kept in 
a clofe veflel, for the life of glafs colours, 
for it worketh many fair feats. 



The fecond xoay to metkf Crocus 
Martis. 

chap. XVI I. 

^J'His fecond way of making Coreas Meet' 
- ftx,with fo much eafe,ought to be much 
elteemed ojj fince the Crocas made in this 
manner makes appear in glafs the true 
red colour of bIood,and the manner of ma- 
king it is thus. 

Take Blings of iron ( fteel is better) 
* mix them well in earthen pans with ffrong 
vinegcr,oneJy fprinkling them fo much 

that 
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thit they may be wet thordwoiit, fpread ' 
them in pans, and fct them in the fun till 
they be dry, or in the open air when the 
fun is cloudy. When dry, powder them^ 
and if they be any whit in lumps, fprinkle 
them with new vinegar, then dry and pow- 
der them as before , repeat this work 8 
.times, then grind and ferce them fine , and 
you have a moft fine powder of the colour 
of brick powdred, which keep in velfcls tO - 
:olour glafs. 



0 ! J third way to make Crocus 
Martis. 

• V 

CHAP. XVlii; 

»• * 

His third way of making Crocus Mar ^ 
.. ^ tis, is a way by which the deep co- 
jlour of Iron is made more man'feft thari 
,may feem credible^ and in glafs is feert the 
truth and proof thereof. Sprinkle filings of 
fteel vyith Ajua-fortisj in glafcd parish fet 
^theni in the fun to dry, povv^iet thetti, v</et 
^^flieni again with Aqua fortis and dry therri,’ 
^fepeait this fcVeral tinies and you (hall 

have 
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have a red powder , as is faid of Crocus [ 
made with Brimftone , then powder, 1 
fercc, Sd Jceep ic for your ule to colour glafs, I 



^fourth way to make Crocus 
Martis. 

I ' 

CHAP. XIX. 

T His is the fourth and laft way to make 
CrocHS Martis^ and perhaps the bell of 
all j though each of the ways ihown by me, 
are not onely good and perfed in thcir-i 
operation, but neceffary alfo for tUyers co- ' 
lours neceffarily 5 c daily made in glafsf& to ' 
make this, diffolve in Aqua fortis made^- 
qua- Regis ^ with Sal Armoniack ( asihallbe 
faid in our rulesof Calcic(onj')^\\c\^i of 
orfteel in a gkfs veifcl well xloCed , keep; 
them fo 3 days, Sc every day flir them well ; 
Obferve, when the faid wdter is put upon 
the filings,that ic be done leafurely, 8 c wari- 
ly, becaufe itrifetbmuch,and endangctetK 
the breaking of the glafs,or elfe all to mn 
out ; at the end of 3 days let the water be 
gently evaporated away, and'inthc bot- 
; tom 




\ 
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tome will be found a moft noble Cmus 
Ma/tis for the moft ftupendious tindlures 
of glades, which keep for ufe. 



To Calcine Brajs called Orpello or 
Tremolante, which in ^l afsmak.es 
a skje colour^ and f ^a green. 

CHAP. XX. 

9 

B Rafs ( as it is well known ) is Copper^ 
which by Lapis Calaminaris becomes of 
the colour of gold, the which Lapis Cala- 
minaris, 60^ nox. only colour the Copper, 
but alfo incorporating with it incrcafcth 
much it’s weight 5 the which augmenta- 
tion gives a colour to glals, when it iswd! 
Calcined, which is a thing very delightful 
to fee, keeping the medium between a Sea - 
green and a skie-colour, when the Skie is 
clear and ferenc, wherefore be diligent in 
well Calcining it j to make it pun(^ually> 
this is the way. 

Take Brafs, and to fave charges, buy that 
which is in works, andPeftoons, cut it in 
fmall pieces with a pair of Scifers, then 
D z put 
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put it into a Chryfible covered and luted 
at the top in coals on a ftrong fire, I put 
it in the burning coals of the furnace where 
they arc fUrrcd, there let it then ftand lour 
days in a great, but not in a melting fire, for 
if it be melted , all the labour is loft, in 
that time it will be well Calcined, pow- 
der it into a moft fubtil powder, and ferce 
it, and grind it fine upon a porphyrie ftone, 
and there will come forth a black powder, 
which fpread on tiles , and keep it on the 
burning coals in the leer, near to the round 
hole, four days,take from it the alhes that 
•fallupon it, powder, ferce, and keep it for 
ufe. The fign that it is well Calcined is, 
that if it be put intoglafsit makes itfwcl], 
and when it makes not the glafs arife and 
boil well, it is a fign, either that it is not 
well Calcined , or that it is too much 
burnt, in which two cafes, it makes Jiot the 
glafs boil, neither doth it colour well. 



. Ta 
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To Calcine the jaid ^'rafsj after art- 
other manner^ to nuk.e a tranf pa- 
rent red j a yellow ^ and Calci- 
dony, 

CHAP. XXI. 

■'J’Ake Brafs and cut it fmall with fhecrs, 

> and put* it in a melting pot, make a 
'S S S. with powdered Brimftone,and fet it 
'on kindled coals, put it in the burning coals* 
'of the furnace to Calcine for 24 hours, 
then powder, ferce, and put it covered 
upon tiles of earth into the furnace, for 1 2 
days, to reverberate, then grind, powder, 
and keep it for ufc. 



P 3 Sea 



\ 





3 « 



1 



The Bwk. 



Sea~gre€n in giafsy a principal cflour 
in the ArU 

CHA.P. XXII. 

S Ea-grecn is one of the principal co- 
lours given to glafSj and if you would 
have it fair, and to hold at all trials, you 
muft always make itinglafs called Arti- 
ficial Cryffah for in ordinary mctall it art- 
^tb not fair : and though in Cryftalliiicit 
arifeth fairer than in common glafs, yet in 
the faid Cryftal, onely in perfedion. Ob- 
fcTve,that when ever you would make this 
colour,you in no wife add any Mmgmep 
atfu ftibccaufe this being added (although 
the fire afterwards confumes it^) yet it 
leaves a quality in the glafs, which makes 
the colour black, and gives it great imper- 
fc£lioii and foulncfs. Now to make a fait 
Sea-greens take of Cryftal Fritt, and put 
it in a pot, not allowing it any Mangmep 
at all, and asfoon as it is melted and clear, 
it yields a fait which fwims at thetoplike 
oyl, let this be taken off with Iron ladles, 

, by 
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by the Conciatorsj take it out with ;puch 
diligence, for what rem^ains thereof, will 
make a foul, and oyly eolour,and when the 
glafs is well and perfe< 9 :ly clarified , take a 
pot of about twenty pound of Cryftal, fix 
ounces of Brafs prepared as is aforcfaid,and 
to this Brafs calcin’d, add a fourth part of 
Za^er prepared , and let thefe twO' pow- 
ders be well mixed, and put to the faid 
Cryftal at three times, but at fitft this 
powder will make the metall Iwcll very 
I much, and you muft well mix the glafs- 
I with the long fquares. Then let the metall 
1 fettle, that the colour may be incorporate 
for three hours, then mix them again wim 
the long fquare, then take a proof thereof, 
in doing whereof, put in rather too little 
than too much, for the colours may be ea- 
fily heightned, which is to be done accord- 
ing to the works for which it is to be etpr 
ployed, for grofs tubes for countinghottfes 
require not fo deep and full a colour, and 
tubes to make beads of, muft not have too 
light a colour. At the beginning of twen- 
ty four hours (after it hath had the due 
colour) it may be wrought, and before you 
work it, mix well the metall from the ve- 
ry bottom of the pot, that the colour may 
D 4 be 
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be well united , mixed, and fpread tho- 
row all the metall j otherwifc it fettles to 
the bottom, and the metall at the top be- 
cornes clear. This manner of making Sea- 
green, I have tried at Florence in the year 
1^02 and made pots for tubes for count- 
ing houfes , always of a moft fair colour, 
Ac J\dorm for the laid tubes, they take half 
Cryftall Fritt, and half Bochetta Frittj from 
whence notwithftanding proceeds a fair 
Sea-^een,although in Cryftall alone it a- 
rifeth moft fair. 



Skje Colour or Sea-^reen. 

CHAP. XXIII. 

S Et in the furnace a pot of pure metalf 
of Fritt from Bochetta , or ^arilUa of 
S^ain. The Rochetta of the Levant does 
beft. As fpon as the metall is well purified, 
then take CO a pot *of 2 0 pound fix ounces 
ofBrais calcin’d of it’s felt, as in 20 Cha^, 
put it into the metall as is faid in the Skie- 
colour in every particular ; obferving that 
this metaJi be skurarned ycry diligently 
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with a ladle. At the end of two hours the 
metall muft be very well remixed 5 take 
thereof a proof, and leave it fo 24 hours, 
then it is mixed , and wrought, and this will 
be a moft fair and marvellous Skie-colour 
varied with other colours, which are made • 
in the art of glafs. This colour tinged ma- 
ny pots in Pifa in the year 1602 and there 
[came out a fair colour bearing all proofs. 



^ Fed colour from 'IBrafs for many 
colours. •% 

CHAP. XXIV. 

^ I 'Ake Brafs in fmall plates, and put 
them on the arches of the furnace, 
leave them there clofed until they are well 
Calcined of tKcmfelves with a Ample fire, 
but not to melt. As fcon as it is Calcin’d 
& powder’d it will become a red powder, 
for many, and thofe all neceffary ufes in the 
art of glafs. 






Brafs 




V. 



j 



thrice Calcined to colour 

glajs. 

CHAP. XXV. 

P Ut the faid Brafs into the Fornello, or 
on the Lere of the furnace neer to 
the occhio, into earthen tiles or pans baked, 
Calcine it four days together, and it will 
become a black powder, and ftick toge- 
ther, powder it again /erce it fine, and Re- 
^calcine it as before four or five days, for 
then it will not ftick together, nor become 
fo black, butru[fct,and powders of it felf, 
wherewith is made a Sca-grceti , and 
Emeral’d-gi'ccn, the uira^utn colour called 
Turcots very beautiful Skie colour, witli 
many others. Wherefore obferve that it 
be not too much nor too little Calcined at 
the third Calcination, for in this cafe it co- 
lours not the glafs well, & the fign,thatitis 
done pcrfc-aiy is,that being put upon pgriE- 
cd metal it makes it fwcll & boil fuddainly, 
and when it doth not fo it is not good nor 
well Calcin’d. 



A 
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^ Sea-^reen inartificial CryBaL 

CHAP. XXVI. 

TO a pot of Cryftal Fritt containing 40 
pound not charged with any Manga- 
nefe y but well feummed. For when you 
vyould make a Sea-green , never caft the 
Cryftal into water, but onely feum it care- 
fully , when this Fritt is melted and well 
purified, take 12 ounces of thrice Caking 
brais, and therewith mix half an ounce of 
Za§er prepared, Unite thefe two powders 
well together, and put this mixture into the 
pot at four times, for fo the glafs receiveth 
it better. Mix the glafs and powder with 
diligence, let them ftand two hours, then 
remix them & take a proof, & if the colour 
be full enough, let them ftand j And al- 
though the Sea-green appears too full , yet 
the fait which is in the glafs will eat up and 
confume the faid greenefs, and will always 
incline it to a blewifhnefs. And at the be- 
ginning of 24 hours it may be wrought. 

I have many times experimented this 

way 
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way of making Sea-green without everer- 
rin«T. And if a moytie of Rochetta firftbe 
mixed with Cryftal Frit, there will arifea 
fair Sea-green, and in Cryftal alone ’tis 
marvellous fair. 



General ohfer'vations for all • 
colours. 

CHAP. XXVII. 

^Hat the colours may arife in full beauty 
and perfcftion, obferve that every pot 
great or fmall, that is new, and put the firft 
time into the furnace , leaves a foulnefs in 
glafs from it’s terrcftriety,fo that all the co- 
lours that are made in them appear bad 
and foul ; wherefore thofe pots that are 
very great may be glafed with'white melted 
glafs, as thcConciators well know, but the 
fecond time the pots lofe this foulnefs. 
Obferve fecondly, that thofe pots which 
ferve for one colour muft not be uled for 
another , for example, a pot which hath 
been ufed for yellow, is not good to make a 
grain colour , and that which makes a 

grain 
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grain-colour is not good to make a grecn- 
colour 5 and chat which fcrves for a red 
is nor good to make a blew , and fo of all 
other colours. Therefore every colour 
rouft have it’s own pot, for in this manner 
the colours will become more perfeft. 
Thirdly , that the powders be well Cal- 
cin’d ( that is ) neither too much, nor too 
little 5 for in either of thefe cafes they do 
not colour well. Fourthly, that a due pro- 
portion, and dofe beufed , and the mix- 
ture be made in proportion , and the fur- 
naces be hot, and fed with dry and hard 
iwood. Fiftly, that the colour muft be^ 
ufed dividedly , to wit , one part in the 
Fritt,and the other in the metall, when it 
is melted and purified. There are other 
obfervations alfo which (hall be treated of 
in their places, vfhen we treat particularly 
of colours. 



\ 
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“To make Copper thrice Calcin'd with 



Ake the Scales which tne Brafiers 



make when they hammer pans, ket- 
tles, or other works of brafs, which beim 
often put into the fire the workmen ha^ 
C,ner them , and thcfe fcales fall off, which 
coft niuch Icfs tliEn lolid brsfs^ wherewith 

is made the fluff hereafter deferibed. And 

to Calcine it, you need not open and fhut 
apain the arches of the furnace fas in the 
aforementioned way) a thing of muchdif- • 
^vantage and difturbance to the furnace. 
Take then thofe fcales that arc clean, and 
free from all earth and foulnefs, wafh them 
with warm water many times from their 
filth and uncleanefs , and then let them be 
put into pots and pans of baked earth, and 
be kept in the leer near the Occhio, or in 
furnaces made for this purpofe. I made at 
Bifa a little furnace in the fafhion of a little 



• more eaje and lefs charge than the 
former, 

% 

CHAP, xxvni. 




Calcar 



J 
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Calcar, where were calcin'd 20 or 25 
pound of thefe fcales in few hours. Now 
let them ftand in the faid place four days, 
then renew them, powder and ferce them 
fine, then again pm them in the pans and 
pots of earth as before, with the fame fire 
and heat as aforefaid for four days more, 
and they will come into a black powder, 
and run into lumps, beat, and ferce thofe 
lumps fine, and repeat this procefs again, 
and a third time, then the fcales will be 
prepared with much lefs charge than the 
former, and will thorowly have the fame 
effeft as the former? thefe fcales rife much,, 
wherefore ufe the preferibed care. 



J fair Sea-green in QryBal metall^ 
with the anoVe- faid fcales. 

CHAP. XXIX. 

TAke a pot of fixty pound of Cryftal 
.! Fritt well feummed , and not caft into 
water. I made a Sea-green without wet- 
ting the Cryftall metall, and thought that it 
came out better. But we may make tryal 
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of both ways, and ft tck to the beft. then i 
take of metall well pnrified the faid 60 ' 
pound, and one pound and a half of the 
(aid feales made with lefs charges , four ‘t 
ounces of Za^trr prepared, mix wellJ 
thefetwo powders together, put them to J 
the Cryftall at four times, mixing well the \ 
powder with the metall for two hours, ) 
than put it again to be well remixed as 
’tis ufual,and take a proof.Herewith I have 
made many times a mo ft fair Sea-green 
with happy fuccefs. Mix half Cryftall 
with Rochetta, and you lliall haveaSea- 
meen every way beautiful. 
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fing the rules as abovefaid in Cryftal 5 for 
by this means it will receive a very fair 
Blew for all fotts of works , and will coft 
much lefs than Cryftall : for the Rochetta is 
of much lefs value than the Cryftall, as it is 
:tnown. In this manner have I often made 
it at Pifa^ and always with good fuc- 
::efs, 
i 

te ■ 

marVel/ffus Sea-green, ahoVe all 

Sea-greeny, of my in*ventim^ 

CHAP. XXXI4 

jt E t the mortmm of the fpif it of F/- 

^triol of P'ems Chymically made without 
;orroiives ftand in the air fomefew days^ 
irawfrom it of itfelf without any artifice 
i green pale colour , this material being 
tpulverifed with the addition of Zajfer pre- 
:pared, and with the fame porportion (as 
;is fa id in the other prepared Brafs ) the 
[ffletall being added (as in the other Sea- 
igreen) it will make a Sea-greefl, fofait 
■.artd marvellous, that -twill leera a very 
'ftrarige thing 1 have often made it at 

tj IB Antwerp 
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Antwerp to the wonder of all the fpe^la* 
tornhac fiiw it. The manner oi making ' 
F'itriol of yems , withqut corrofives, Spi- 
gmcally,h to take little thin pieces of 
Brafs of the bigiiefs of half a Flaremm^ 
and to have one or more pots ('as it is 
needful) and in the bottom of therat to 
put a layer of commonBrimftonc powdr’d* i 
and above it little pieces of the brafs a* | 
forefaid , and than a layer of Brimftone, , 
and after that pieces of Brafs, work in this | 
manner till ail the Brafs tliat you have k \ 
fet to work, this being doJ^e, let the Br^sbe | 
baked as followcth in the 140 Chap.: 
then prove itjand to yolir. ccititent you may ; 
lee a thing of aftonifhmcnr. I know not! 
whether any have tried tlds way , which! \ 
have found wonderlul, wherefore I fay ’lis j 
ray own invcmion,. . : f;,-' | 
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y/ green Emerald colour in glufs, 

CHAP. XXXII. 

I N making Green you muft obfcrve that 
the mctall have not much falt,with me- 
:all that hath much fait as Cryftall and Ro- 
khetta have, you cannot make a fair Green, 
hut onely a Sea-grccnj for the fait conlumes 
the Green, and always inclines the colour 
to a Blew. Wherefore when you would 
make a fair Green put common meca'l 
made with Polverine^ into fmall or great 
pots, and m no wile have any Manganefe. 
•When it is melted and well purified, 
add to this metall a little Crocus Martis cal- 
cin’d with vineger , about three ounces 
thereof to a hundred weight , let the me- 
tall be well mixed, and remain fo an hour 
until the glafs incorporate the fame tin- 
cture of the metall will make the 

glafs come out Yellowifli, and takes away 
the foulnefs and Blewnels, which the me- 
tall always hath. This procefs will give 
the metall a fair Green. Put of thrice cal- 
E 2 cin’d 
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cin’d Brafsj made with fcalcs (as before) 
two pound to every hundred pound of 
mctall, an J this muft be added at Ox times, 
mixing well the powder, with the mctall, 
then let them fettle two hours , and the 
metall incorporate with it, then mix ^ain 
the metall , and take a proof y and if the 
Green enclincs to a Blew, add a little more 
Crocus Martis^io you fliall have a very fair 
Sea-green, called Leek green, which at the 
end of twenty* four hours may be 
wrought: This Green I have many times 
made at which came forth fufficiendy 
fair. And lo it will to every one that {hall 
obferve punftually what is abovefaid. 



Green fairer than the former, 

CHAP* XXXIII. 

B Ut if you would have a Green much 
1 fairer and fhining than the former, 
put into a pot of Cryftalline which hath 
not had any Manganefe, and which hath 
pafled thorow water once or twice, till 
all the ialtnefs be gotten out, and to this 
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CryftaJlinci let half of common white 
metall made of Polve^ine be put in at fe- 
vera] times, as foon as this metall is well 
mixed and purified, take to every hun- 
dred pound, two pound and a half of 
thrice Calcin’d brafs, made with plates of 
Brafs in the arches of the furnace , and 
with this mix two ounces of Crocus Mar- 
.tis Calcin’d with Btiraftone, and reverbe- 
rated, put thefe two powders well mix- 
.ed together to the abovefaid metall, ufing 
;the rules as before in the faid'Grecn,if the 
metall hath any Elcwnefs give it a little of 
■the faid Crocus Marth, which takes it away, 
and then work it as the other Greens , and 
there fhall be made the wonderfull Green 
of the Burnet» 1 have thus made it ma- 
ny times at Pifa with very good fuccefs, 
■for works more exa£l than ordinary. It 
you will have a fair colour , fee that the 
Brafs be well prepared. 
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A mcLrT>tllms Green. 
CHAP. XXXIV. 

TAke Brafs thrice calcin’d as Ixforcj 
■ then in ftead of Crocus Martis, take 
the fcales of iron which fall from the 
Smiths anvils, powder them finely, fift them 
clean from the coals and afhes, and with 
the quantity aforefaid, mix them well with 
the Brafs, and put them to the common 
glafs mctall of Polverine , without any 
ManganefeyWxih the rules aforefrid in the 
Green,and with this Crocus Martis^oi fcaleSj 
you fhalldoubtlef shave a more marvellous 
Emerald Grccn-colour , which will have 
wholly loll it’s Azure and Sca-coIour, and , 
will be a Yellowifh green, after the Eme- 
rald , and will have a fhining and fairer 
luftre than the atorclaid Greens. The put- 
ting irt of fcalcs of iron was my ovvn inven- 
tion. In the reft ol the work let the rules, 
and dofes as in other Greens be obferved, 
and you fhall have a ftrangc thing, as expe- 
fience hath often fhown me. 

Jnotkt 
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Another Green^which carries theVzlm 
from all other Greens jnaAe by me, 

CHAP. XXXV. 

P^und of metall to wit 
; half of Cryftalline palled thorow wa- 
*ter fcvcral times, and half of common 
ffletaJI of Polverine^ take four pound 
flof the common Frit oiPolveriney where- 
iwith mix three pound of red Lead, unite 
I them well together, and put them into the 
fame pot , and in few hours all of them 
wi 1 be well purified, then call all this me- 
tall into water, and take out the Lead,then 
return the metal which hath palled thorow 

•c Pptj& let the metall pu- 

rifie fw a day,then it you put in the colour 
made Chymically with the powder of the 
of the Spirit of Vltriollum ve^ 
»mr,ad^ding a very little Crocus Martis, ihurc 
willarife a marvellous Green, fairer than 
ever I made any, which will feem to be a 

very Emerald of the ancient Oriental 
rock. 

£ 4 



A 




or Turcois,(* frindpl colow' 
in this art. 



CHAP. XXXVI. 



P Ut fea fait which is called black or 
grofs fait (for the ordinary white f^Ic 
which is made at f^oherra is not good) into 
j ■ the Calcar or Fornello till all the moifture 
be evaporated, and it becomes wbite,then 
pound it well, to a fmall white powder.This 
lalt fo calcin’d,kecp to make a Blew or Tur^ 
€ois colour. Put into a fmall or great pot of 
Cryftal metall died with the colour of Sea- 
green ( made, as hath been faid many 
ways.) But let the colour be fair and full 
(for this is of great importance to make a 
fair Skie colour ) according as you would 
have the Sea-green fair-and excellent. To 
this metall lo coloured, put of the laid fait 
calcin’d into the pots, mixing it well with 
the metall, and this is to be put in by little 
and little until the Sea-green Jofe it’s 
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-iranfparenciei and diaphanietie, and takes 
opacity,for the fait being vitrified makes the 
metall lofe it’s tranfparencie, and gives it 
a little palenefsj and fo by little and little 
makes the faid Skie colour , which is the 
colour of a 7«rfo/r-^owjvvhcn the colour is 
enough it muft be wrought fpeedily, for 
the ftlt will be loft and evaporated, and 
the metall returns again to be tranfparent 
and foul-coloured. But when the colour is 
loft in working add new burnt fait (' as be- 
fore) that the colour may be reduced, and 
foyou fhall have your defired colour. Let 
the Conciators well obferve that this fait 
always crakcles when it is not well calci- 
ned, therefore let him have a care of his 
eyes and fight, for it endangers them. The 
quantity of fait muft be put in by little and 
little, leaving fome diftance between each 
time , till he fee the defired colour. But 
in this I ufed neither dofe nor weight, 
but my eye onely. I have often pade this 
colour, for it is very necelTary in counting 
houfes, and themott prifed and efteemed 
colour that is in the art. Wherefore to 
make a Blew for counting houfes , take 



T^he jecond ^ooJ^ vpherein are 
'JhoMpn the true yeays of ma- 
y^w^CalcidoByc/ the colour 
^ A gats, 6"or/Vw^4/ Jafpers, 
mth the ypay to prepare all ^ 
colours for this purpofe^ and 
alfo to make xAqua-fortis, 
Aqua Kegis necefjary 
in this buftr.ejs, • 

And the Manner of calcining Tartar, and uni- 
wrfe Rofichicro, jwjfifeChap. 128. 
which produceth pleafant toyes of many co- 
lours with undulations in them^ and gives it 
an opacity fuch as the Natural and Oriental 
flones have. 

CHAP. XXXVII. 

S ince I am to fhcw the manner howto 
make Calcidonies^ Jafpers and Oriental 
AgatSy it is neceffary firft to teach the 

prepa- 
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preparation of lome .nnh^ral things j for 
fuch compo^iti6^3^a^d although fome of 
them may be publiqudly bought , yet not- 
withftanding , 1 being 4efirous that the 
work fhould be perfed judged it perti- 
nent to my purpofe to fliew the moft ex- 
quifitc Chymical way, that the skilful may 
make every thing of thcmfelves, both more 
perfed and with IdTcr charge. For there is 
no doubt that when the materials are well 
prepared, and the colour of the metalls is 
well opened, and feparated from their im- 
purity and terreftriety which ulually hin- 
^ dcr the ingrefs of their tindure into glafs, 

‘' and their union in their fmalleft parts, that 
then they colour the gla(s with lively, ibi- 
ningand fair colours, which very far fur- ^ 
pals thole that are vulgarly , and ufually 
made in 'the furnace. And becaufe the 
colour of Calcidony , or rather it’s com- 
pound ( which is nothing elfe , but as it 
were a reuniting of all the colours, and 
toyes that may be made in glals, athing 
not common nor known to all ) if they be 
not well prepared, and fubtilifed as is ne- i 
ccf(ary,they give not the beauty and fplen* 
dor to glafs as is required. Wherefore it 
is nccclfary that the metalls be well cal- 
cined 
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cinedjfubtilifcd, and opened whh the bcft 
jiqua-fortisj Sulphurs y Vitriols ^ fal Armoniaky 
and tlie like materials » which in length of 
time, and at a gentle heat, arc opened and 
well prepared , but a violent nre herein 
hurteth much. Tartar and Rofichiero ( be- 
fides their being very perfect and well 
calcined ) muft be alio put in proportion 
and in fit and due time, and you muft alfo 
oblervc,that the metall be well boiled, pu- 
rified, and perfected, and in working of it 
fome filch care is to be ufed, as the dili- 
gent matters are wont to ufe, and by thus 
doing the true ^afper and -<4^4f,and Orien- 
tal CalcidonieSy with the faireft and beauti- 
fulleft fpocs of wavings , and toyes, with 
divers lively and bright colours. Hence 
it truly appears that nature cannot arrive fo 
high in great pieces, and although it is faid 
and may be made to appear true, that Art 
cannot attain to Nature, yet experience in 
many things (hevvs , and in particular in 
this art of the colours in glafs, that art doth 
not onely attain to and equal nature, but 
very fair furpafles and excells it. If this 
were not feen , hardly would you believe 
the beauty, the toyes and wavings of divers 
colours, varioufly disjoyned one from the 

other 
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other with a pleafing diftifuSion , which is 
feen in this particular 'of the CalcidoHj. 
When the medicine is well prepared, and' 
the gkfs wrought at a due time, the effect 
that cometh thence pafleth all imagina- 
tion and' conceit of man. In the three 
ways to make it, which I teach, I believe 
you may fee how far the art of glafs ari- 
lech in this particular , where I demon- 
ftrate every particular fo diftin£Hy, that 
any pradtiiioner , and skilful perionjtnay 
underftand and work without errour , and 
he that works well may find out more 
than I fet down. 



Hen?; to make Aqua-fortis calH 
‘farting watCi' , which dijfolves 
jilver and quickcf^'^^^3 with a /f- 
cfet way. 

e H AP. XXXVIII. 

T Akeof Salt-peter refined one part, of 
Roch-alum three parts; but firft ex- 
hale in pans all the humidity from 

itj 
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ic ; to every pound of this fluff add 
an ounce of Cryftalline Arfnick ( this is a 
fecrct and no ordinary thing) which befides 
it’s giving more flrength to the water,helps 
to extraft, better the fpirits from the ma- 
terials , which are the true nerves and 
flrength of the AquA-fortis, without which 
the water perhaps would be no better than 
well-water. Powder and mix them well 
together, adding thereunto the tenth pare 
in the whole of Lime, well powdred,mix- 
them well, and put fo much of this fluff 
into glafs bodies, that about three quarters 
of them may be full, let them be luted 
with flrong lute, which I remit to the Acr 
till as a common thing ; but one not vulgar 
1 will declare.Take fome lome for example 
of the river Arms ( which is a fat earth 
known to all ) one part, of fand 3 partsi, 
of common wood-a(hes well fifted, of 
fhearings of woollen cloath, of each one 
half; mix them well together, and incor- 
porate,them into a paft with common wa- 
ter, work them well together, for the more 
•tis wrought the- better ’tis, therefore fee 
that your paft be a little hard, to all thefe 
add a third of common falt,w*^ incorporate 
wellwith the lute, ’tis a bufinefs of impor- 
tance. 
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tance^ then lute tlieglaffes with this perfciS 
lute, and fet them in wind furnaces, fitting 
to their bottoms, baked earth which will 
beat tile fire. Under the bottom of thefe 
bodiesjlet there be four fingers of fand, & 
thick Iron bars to bear the weigh t,& fill’d 
round about with fand , put receivers of i 
glafs to them, large and capacious withtni I 
lute the joynts well with lute made of fine 
flowre and lime, of each a like quantity^ , 
powdred, mixed, tempered, and irapafted 
with the whites of Eggs well beaten, with 
this lute, binde and lute the joynts with 
rpulers of fine linnen, which , when well 
dryed and rould about three or four times, 
make a very ft tong luce, rouling but once , 
at a time, and letting it dry a little before 
the fecond rouling. And then this will bear 
all the violence, fury, and force of the 
fpiritsof the and to this end \ 
fit exa6tly a very large receiver to every 
glafs body. And when they are well dryed 
make a fire in the furnace onely w*ith coal 
at firft, and that a very temperate one, for 
three hours, for in chat time the windy 
moifture difttlleth off, which endangers 
the breaking of the glaifes, and continue 
for fix hours a moderate fire , afterwards 
' encreafe 




The feconel Book. 6^ 

encreafe it gently, adding billets of dry 
oaken wood to the coals , and fo proceed 
by little and little, augmenting it tot fix 
hours more, and then the head will be tin- 
ged with Yellow, a fign that the fpirits be- 
gin to rife; continue this degree of fireun- 
:ill the Ipirits beginning to eondenfate co- 
lour Red the receiver and head, which 
will always grow deeper colour’d like a 
tRubie. Then encreale the fire for many 
;tiours, till the head and receiver become 
(Red, which fometimes lafteth two whole 
-lays. Continue the fire by all means till 
(dl the fpirits of At^ua- forth be diltill’d ofl^ 
is known, when the head & receivers by 
; ittle and little, begin to grow clcar,and be- 
come white as at firft, and wholly cold j yet 
■lotwithftanding continue the fire one hour 
more. Then let the furnace cool of it’s 
.clf. Obferve, that when the head and rc- 
,:eivers are Red , and the fire ftrong, you 
gdtnit no wind, nor cold air into them, nor 
touch them with any cold thing, for then 
they will eafily crack, and your pains, coli 
and time will be loft, wherefore when they 
vire in this ftatc , let them be kept hot in 
'.the fire. Now, when all is cold, put up* 
m the head and receiver linnen cloaths 
’ F wetted 




t 
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wetted and well forked in cold water, that 
the fpirits which are about the head and 
receiver may the better fink into the Apt- 
form, leave them thus for la hours, then 
bath the joynts and lutings with warm 
water, till they being moiftned you may 
take off the bandage, and the head from 
the receiver, which ufually arc fafe. The 
bodies may be broke and thrown away, fa 
they will ferve no more, powder the dregs 
and refidcnces of the Aqaa-form, to wit, 
about their third part, and to every pound 
of them add four ounces of Salt-petcc re- 
fined, and put them into another body lu- 
ted, and pour on them the faid Aqua-fords^ 
luce and diftil them as before in every ! 
thing. Keep the Aquafortis in earthen 
jugs well ftopt that the better Ipirits may 
not evaporate. This parting water is good I 
for the following ufes. Some there are that ! 
inllead of Roch Alume take as much more of i 
the beft vitriol , fuch as the Roman or the 
like is. The fign that rhriol is good for this ' 
ufe, is, that being rub’d upon poUflied IroJ 
it colours it w*ith a Copper colour. This 
V ttriol purified after the following manner, 
will make a ftronger Aquafortis than 
Alume. 
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To punfe Vitriol to make the firo?ig^ 
eji A(^ua-fortis. 

CHAP. XXXIX. 

I 

tT^Hrolvc the beft vitriol (the better, the 
;J[ J ftrongcr the kquA-fortis) in common 
warm water > let the folution ftartd three 
days being impregnated with fait , then 
raltre and evaporate in glafs bodies two 
iJhirdsof the water, and put the remainder 
i<!nto earthen pans glafed , which fet in a 
•X)ld place,in 12 hours the FitriolwiW fhoot 
into pointed pieces, appearing like natural 
Cryftallof a fair Emerald colour. DilTolve 
::his fame again and do as before^ 
;and repeat it thrice, at each folution there 
will remain at the bottom of the glafs a 
BiYellow fubftance, which is it’s unprofitable 
Sulphur,and is to be caft away. At the third 
time the will be purified , and fit to 
make a good and ftrong hqua-forth^ much 
ftroiiger than the ordinary, efpecially if the 
Nitre be well refined . 

F ^ Hovf 
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Haw to make Aqua Regis. 
CHAP. XL. 

T O every pound of the faid Aqua-fortts^ 
put two ounces of fal Armomaek 
powdered, into a glafs body, which fet in a 
pan full of warm water, and let the Aqua^ 
fortis be often ftirredjW'*' will fooii diflolve 
the fd Armoni&ck with it's heat,w'^ will be 
tinged with a Yellow colour, put in more, 
fd fKmomacky as long as the Aqua-fortis 
will diffolve any, when it diifolves no mote 
let it fettle a little, when it is clear decant 
it leafurely off, and in the bottom there 
remains the unprofitable terreftriety of the 
fd Ar mod ack. "How this Aj«4 Regis is ftrong 
and fit to diffolve Gold, and other metalJsj 
but filver it toncheth not at all. 
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To Tartar. 

CHAP* X L I. 

TArtar of Red-wine which is in 
* great pieces, and appears full of fpots 
( lay by that which is in powder, for it is 
lot good ) into new earthen pots, and let it 
‘ jurn in kindled coals until it ftnoaks no 
'^nore , and when it is calcin’d , and in 
lumps ol a black purplilh fuftance then it is 
ourned and prepared. 

I 



r 




How ' 
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How to make a C alcidony in Glajt 



P Ut of Aqua-fortisj two poMndi into a 
glafs body no: veiy great , but with a 
long neck 3 four ounces of fine filvcr,in 
fmali and thin pieces , and fct them near 
the fire, or in warm water, which as foon 
as the A^ua-fortis begins to be hot ’twill 
work and diffolve the filvcr very quickly, 
and continue lo until it hath diffolved, and 
taken it up, then take a pound and a half of 
Aqaa-fortis, and in it diffolve ( as you have 
before done with filvcr ) fix ounces of 
Qttick-filver^ when all is diffoivcd let thefe 
two waters be well mixed in a greater bo- 
dy 3 and powr upon them fix ounces of 
fal Armomacky and diffolve it at a gentle 
heat, when it is diffoivcd put into theglals 
one ounce of Zajfer , and half an ounceof 
Mamanefe , each prepared , and half an 
ounce of Feyretto of Spahy a quarter of an 
ounce of Crocus Mortis calcin’d with Brim- 




CHAP. XLII. 



ftone, 
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ftonc, thrice calcin’d Copper, Blew fmalts 
of the Painters, and Red-lead, of each half 
an ounce, powder all tlicfe well, and put 
one after anorher into .the body, which 
then ftir gently that the hqua-fortis may be 
incorporated well with the faid powder, 
keep the body clofc ftoped for tendaysi 
every day ftirring it well leveral times, and 
when they are well opened, then put it 
I into a furnace on fand, and make a moft 
temperate heat, fo that in 24 hours all 
: the jiqua-fortis may be evaporated. Ob- 
! lerve that at lad you give not a ftrong but a 
' gentle heat, that the fpirits of the uiqua- 
: fonts may not evaporate, and in the bot- 
tome there will remain a Lion colour, 
which being well powdered , keep in a 
glafs veffel. When you would make a 
falcidoKjj put into a pot very clear metall 
and made of broken pieces of Cryftall 
vcffels, and Cryftalline, and white glafs 
which hath been ufed. For with the 
Virgin Fritt which hath never been 
wrought , the Calcidony can never be made, 
and the colours flick not to it, but are con- 
fumed by the Fritt, To every pot of a- 
bout 20 pound of glafs, put two ounces, 
or two ounces and a half, or three ounces 
F 4 of 
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of this powdc-r,or medicine, ac three times, 
and incorporate, and mix them, that the 
glafs may take in the powder , in doing 
whereof it r a ifetVi certain Blew fumes, as 
foon as it is well mixed let the glafs (land 
an hour, then put in another mixture, and 
fo let it alone 24 hours , then let the 
glafs be well mixed, and take thereof aa 
effay, which will have a Ycllowifli A- 
zurc colour , this proof being returned 
many times into the furnace , and taken 
when it begins to grow cold, will fbew 
fome waves, and divers colours very fair. 
Then take Tartar eight ounces, foot of the 
Cbimny well vitrified two ounces, Crocta 
Martis calcin’d with Brimftone half an 
ounce, put by little and little all tlicfe 
well powdered and mixed into this glais 
at fix times, expecting a little while at each 
time, ftill mixing the glafs tliat the powder 
may be well incorporated. Asfooii asall 
the powder is put in, let the glais boil, 
and fettle 24 hours at leaft, then make a 
little glafs body of it , which put in the 
furnace many times, and fee if the glafs be 
enough, and if there be on the outflde 
toycsofBIcw, and Sea-green, Red, Yel- 
low, and all colours with toys, and it 
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hath fomc wavesjfuch as Calcidony^ 

Oriental A^ats have , and that the body 
kept within be as to the fight as red as fire. 
Now as (oon as it is made and perfededjit 
is wrought into veflfcls always variegated, 
which are not to be remade, for they do 
not arife well. Thefc veffels may be made 
of divers forts , and drinking glaffes of 
many fafliions , broad drinking cups , 
falts, flower pots, and tlie like toyes, fliJl 
obferving that the mafter workman pinch 
off well ye glafs ( that is wrought ) with 
pincers, and anneal it fufficicntly , that it 
may make waves and toyes of tlie faireft 
colours. You may alfo make with this pot 
dilhes, pretty large in Oval^ triangular, 
(juadrangular form, as you will, and after- 
wards work it at the wheel ( as Jewels ) 
for it takes poliflting, and a fine luftre, and 
it may ferve for little tables, and cabinets ; 
fo that thofe little Jewels will reprefenc 
the Oriental Agat, Jaff^er , and Oriental 
Calcidony, and when it happens that the 
colour fadeth,and the glafs becomes tran- 
fparent, and no more Opacous as it ought 
to be for thefe works , then ceafe from 
working, put to it new Tartar calcin’d, foot 
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Crocus fior thus (as before) it takes a 
body and Opacoufnefs , and makes the 
colours appear; fet it then to purine 
many hours, that the new powder put 
in may be incoporatedjas *^05 ufual,thcn 
work it. This was my way to make 
CAlcidony in the year in Bloremt, 

at Cafino in the glafs furnaces ; at which 
time I caufed to work in the ' furnace, 
the brave Gentleman Nicolao Landimo 
my familiar friend , and a man rare in 
working Enamels at the lamp,in which 
furnace T made many cups of Calddenj 
at the fame timcjwhich always were fair 
to all efiays, never departing from the a- 
forefaid rules, and haying the materials 
well prepared. 



Tk 
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CHAP. XLIII. 

TN a pound of hqua-fortis diffolve 
three ounces of fine Silver cut 
fmall in a glafs body well clofed, fet this 
afide. 

2. In another glafs body,put one pound 
of A^«4-/bmVj wherein difiolve 5 ounces of 
Mercwt 'te well purified, clofe the body well 
and fet that afide. 

3. In another little glafs body, put one 
pound of Aqua-fortis^ wherein diffolve two 
ounces of p/ then put into this 
diffolution of Crocus Martis made with A- 
qua-fortiSjFerretta of SpainyCopper calcin’d 
Red, as in Chap. 24. Brafs calcin’d with 
Sulphur, of each half an ounce, put all 
thefe materials well ground, and powdered 
by themfelves, and then one by one, into 
the bodies by little and little , with pati- 
ence, becaufe they all arife much. 

4. In another little glafs veffel let there 

be 
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be put one pound of hqBa-fortis^tiXidkth^- 
in diffolveone ounce of fd hrmnieck, and 
in the dilfolution of crude Antimony pow- 
der ed j purified, of Azure, or Blew 

Smalts, of each half an ounce, one ounce of 
Red -lead, grind them all well and fet the 
vellcl by. 

5 . In a like body, diflblvc in one pound 
of Aqua fortis , two ounces of fat Arms- 
niacky then put in one ounce of Zaffer pre- 
pared, and a quarter of an ounce of Man- 
ganefe prepared, and half an ounce of thrice 
calcin’d Copper, and one ounce of Cinaher, 
put in warily every one of thefe things 
( well powdered ) by therafcJvcs, into the 
body, avoiding thofe things that fwell up 
arife and fume, fet this afide. 

6 . In another fmall glafs body, diflblve 
in one pound of Aqua-fortis two ounces 
of fat hrmoniack^ and then add of CeraSy 
Painters Red-lake, f^erdigreas^ the Skales of 
iron that fall from the anvil,of each half an 
ounccjthefe fwell very much. Let all thefe 
6 bodies ftand 1 2 days, & fliakc them well 
fix times every day, that the water may pe- 
netrate & fubtilife the ingredients and mc- 
talls, to communicate their tinfture to the 
glafs. 



After 
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After this time take a great glafs bo- 
dy 3 luted at the bottom , into which you 
fliall empty all the materials ot thefe 
fiK bodies by little and little,that they may 
not run out, nor make the glafs crack, in 
this great body mix well the waters, that 
the materials may be well united, and mix- 
ed together, fct this glafs in aihes at a very 
gentle heat, for twenty four hours, that the 
water may evaporate. Obferving that the 
[ fire be gentleft at laft , left the powder be 
. wafted with too much heat. He that will 
j regain the hqua^fortis may joyn the head &c 
, receiver & lute the jonts(as is ufual)and the ^ 
water being evaporated, there remains at the 
bottome a reddiili powder , which is kept 
in a glafs clofed for ufe. 

Put this powder or medicine into metall 
made of broken pieces of glafs , and old 
glafs, but not made of Virgin Fritt of Cry- 
uall , or Cryftalline , as in the firft Cal- 
cidony hath been faid. Give the metall 
the fame quantity , and ufe the faid di- 
ftance of time as in the other, then give it 
the body of burnt Tartar , and foot of 
the Chimny yitrified^ and Crocus iJHartis 
made with vinegar, then let them fettle 

twenty 
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twenty four hours , and caufe a velfcl to 
be made thereof , and put it in the fire, 
and obfcrve whether it take body and opa- 
city, and if it ftievv the variety of colours 
with toyesand wavings, work all of it into 
veffels of divers forts , framing there- 
with all forts of workmanfhip, and variety 
of toyes. 

With this fort of Cdcidonyy I made ma- 
ny cups, all which Were fair, and befides 
with this paft of Cdcidoay may be made 
many hundred crowns for gentle men, as 
fair as can be uttered, Thefe were feen 
by ^erdinmdo the great Duke , of bleffed 
memory , and by many other Princes, 
and Lords, and this was done by me in 
Flanders, 
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The third way i>/^Calcidony. 

CHAP. XLIV. 

I. WN a glafsbody in ftrong 

g diffolve four ounces of fine leaf Sil- 
ver, that is to fay, round cuttings of leaf 
filver,ftop the body and fet it afide. 

2. In another body of like glafs diC* 

I (blve in one pound of Aqua-fortis five 

ounces of Quick-jilvet purified with vine- 
gar and common fait, in a wooden difti 
with a wooden peftle ftir xhcMercttry fuffici- 
ently round with ftrong vinegar, and wafh 
it with clear common water, until ’tis dif- 
folved , and carry away all the common 
fait, together with the blacknefs of the 
Mercurie^ repeat this many times. Then 
ftrain this Mercurie through canvas , and 
diftblve it in the abovefaid Aqua- forth ^ as 
before , clofe the slafs veflel, and fet it a- 
fide. 

3. In another glafs body, diffolve in a 
pound of Aqua~forth) three ounces of fine 

Silver 



8o The ^econi Book. 

Silver calciiiM afcer this manner, to wk, 
amalgamate the lilvcr with Mercurie, mix 
the amalgama with as much more com- 
mon fait well prepared from all ’its tcr- 
rcftrietyjby diffolving it in common water, 
and boyling it a little, and then letirletclc 
two dayes that the terreftriety mixed with 
the fait may fink to thebottomc, then filtre 
the water, and in the bottome will remain 
the grofsnefs and terreftrity of the fait, 
evaporate this water filtred from the ter- 
reftriety of the fait in a glafs veffcl,and dry 
it well , repeat this till tiic fait fends no 
more dregs to the bottom, and then it will 
be perfedt and fit for the work. This puri- 
fying of the fait is made that it may be 
more efficacious to open the tilvcr, other- 
wife it will be hard to feparate them. Put 
all thefe thingsaniidft the coals, in a pot, 
that all the Mercuric may be evaporated 
away, and the Silver remain at the bottome 
calcin’d and powdered , and add unto it 
it’s weight of new eominon fait prepared 
(as before ) mix them well, and put all in 
a chrylibic or a pot to calcine fix hours in 
the fire. Wafli this fluff in a glafcd pot 
many times witli warm water till all the 
faknefs be well gone j then put this filver 

into 
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iiuoaglafs body full of common water, 
boil it till quarter of it be evaporated, 
then let the filver grow cold and fettle, and 
decant the water, repeat this frefh water 
thrice, and the fourth time put it in a body 
of ApA-fonis , Ihr it well *, and fet it a- 
(ide. 

4. In another like body, dilTolve in a 
pound of ApA-fortis^ three ounces of fal 
''^ma««of,decantoff the clear folution, the 
: emainder at the bottome caft away. In 
j his water dilfolve a quarter of an ounce of 

,old, keep this laft folution apart, 

5. In another glafs body, dilfolve in one 
pound of Apa-forth, three ounces of fal 
Hmoniack. Then put into the foluiion,o£ 

j of Aiartis^ Ultramarine, 

'■ )f Ferretto of Spam^ok each half an ounce, 
*>ut them (well powdered-) leafurely into 
he body, which being done dofc the vef- 
^el, and fet it afide, 

'^■ 6 . In another body, dilfolve in a pound 
'of Apa forth, three ounces oi fal Armo~ 
Then put in Crocus Martis calcin’d 
■vith vinegar, calcined Tin, a thing corn- 
'll non in potters furnaces , t£afper prepared, 
^ntid Cinahtr, of each half an ounce. Put 
^entlie each of them (ground by themfelves) 
G into 
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into the keep this in avel- 

feJ, and fet it afide. 

7. In another body of glafs>diffoJvc in a 
pound of Aqua,- forth two ounces of fd 
ArmonUck. Then put leafurdy into the fo- 
lution i Brafs calcin’d with Brimftonc, 
Brals thrice calcin’d, as in Chap. 28 . Mm- 
gmefe prepared, and the fcales of Iron, 
which fall from the Smiths anvil, of each 
half an ounce. Put each of thefe wefi 
ground by themfelves,. by little and little, 
men dofe the vcifel, and fet it afide, 

S. In another body, dtffolve in a pound 
oi Aqua-fortii ^ two ounces oi fd Arm- 
mack ^ wilt reto put of Verdigreas one ounce, 
Red-lead , crude Antimony, and the 
mortmm of Fitriol purified, of each half an 
ounce,put thefe powdered leafurdy in,dofe 
the vclicl, and let it afide, 

9 . In another body, diifolvc in a ponod 
of Aqua-fortis , two ounces of fal Armo- 
niask, then pat in leafurdy Orpiment , white 
Arfmcky Painters Lake , of each lialf an 
ounce, each powdered , and ground by it 
fdf, dofe the veffel, and fet it afide. 

Keep thefe nine bodies ( well clofcd ) 
in the furnace fifteen days , and every day 
ftir it wdl many times , that the Aqua- 

form 
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fortif may work, and the materials be fub- 
tilifedjaad their tiniStures well opened, elfe 
they will not work well , then put all the 
materials with their waters into a great and 
ftrong body, by little and little ; the things 
being united together , let alone the great 
body (whereinto you have powrcd the 
^materials of all the lefler bodies J doled 
for fix dayes, and every day ftir it , then 
put it in afhes, giving it a gentle heat for 
nveoty four hours, that the water may 
onely evaporate, obfervtrig that the body 
rmuft be well luted at the bottome, even 
iiinto the midft oi the body , and at the 
laft of all the heat muft be made fo 
tgentle that it onely evaporate the water, 
land that the better fpirits of the Aqua-for-' 
w may remain inclofed in the fame pow- 
ders, for lo the powder will work fair, and 
; ftrangc things in glafs. In the bottome of 
-this body, will remain a powder of a pur- 
pliih Green, whereof I gave the glafs fiich 
jadofeand quantity as is faid in the fir ft 
; C&lcidonj. Then in due tmtes (as is faid in 
the firft Cdeidonq^) give it it’s body, to Wit, 
Tm&f burnt , the foot of the Chimny, 
f and Cmas Martis made with vinegar, ufing 
the fame dofe, and diligence, times, and 
G j inter- 
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intervals throughout , as is faid in the 
firft Calcidony , then at the end of twenty 
four hoursj work it with diligence, and ac- 
cording to art, and fet it to the fire again, 
as hath been moft punctually faid in the 
firft Calcideny. 

This third way of making Calcidony^ I 
performed at Antwerp , a City of Bn- 
bant , Anno i6op, in the Moneth of 
January, At which time, and for many 
years, there was in the houfe Signor £- 
mamel Nimenes a Knight of the No- 
ble Religion of Saint Steven , a • 
tuples ^ and Citizen of Antwerp , a gentile 
Spirit, and Univerfal in all knowledge , as 
any in the Low~Countries , whom I faw 
or knew. With this powder I made a 
Calcidony inihc. furnace of A ntwerp^ which 
I caufed Signor Philippa Ghiridolpho a ve- 
ry Courteous Gentleman to work, which 
Cahidony came forth fo fair, and beauti- 
ful, that it imitated the true Oriental 
Agat, and in fairnds and beauty of co- 
lours far furpafled it. Many Portughes ^ 
Gentlemen well Skilled in Jewels admi- 
red it, faying, that nature could nq?* do 
more. This was the faireft 'Caicidm) 
that ever I made in my life , which al- 

thougli 
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though it be laborious, and long a work- 
ing, yet notwithftanding it doth real 
things. Of this Calcify two veffels 
were given to the raoft Excellent Prince of 
'Orange^ which pleafed him very well. 
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The third ‘Boof{, T his ^oo^ 
Jheiis>s the VDayes to mal^c the 
colour of (fold Yelloys>^ of the 
Amethijl^ Saphyre^ (franat^ 
Vekemach^Milk^WhiU^ * 
Marhle^and'Deep ^d ; As 
alfo to mal^e Fritt ivtth na- 
tural Cryjlaf and to colour 
glafs of a Idearl colour^and 
other particulars neceffary 
in this Art 

m 

CHAP. XLV. 

T His third Book teacheth various 
waycs, and one better than another, 
to make all the abovefaid colours j As al- 
G 4 lo 
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fo a particular way to make Frittof natut- ; 
ral Cryftal, which will melt as ordinary 
Cryftal metall,and will make veilcis very 
white, beautiful, and fightly. There is no o 
doubt but forac ofthofe colours are known 
to Artifts, though not to all perfons. Fot 
few they are that know how to make well 
Gold Yellow, and a Deep Red, being hard 
and nice colours in this Art. Since in ma- 
king them 'tis necclfary you be puiuSlual 
in the dofc, time, circumllances , and ma- 
terials : for if you err but a very little in 
any of them whatfoever, all the whole la- 
bour and bufinefs is loft and comes to no- 
thing, I dtferibe thefe two colours, and 
all other, in fo clear and intelligible a ftile, 
that every body may underftand, and make 
them to their guft and fatisfaiftipn. 

Ton mufi he exaB in the time, quantity yW' 
cumfianceSypurifyin^y powdering, fercingy^re, 
materials , if you err hut a little in anq of 
them whatfoever y all the lahour is lojl , and the 
colours come to nothing, 

2. Tartar heof Red-wine wellvitrU 
fed in the vefjel, in grofs pieces ynot inpoi^der, 
r ftrified natural ly of themf ’Ives. That of white 
wine is not good, 

% . To Mansanefe our author (iill fuhjoyns of 
Fiemont. 4. The 
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4 . The colour tnujl le made fuller or lighter 
according to the works you employ them for ^ and 
to heighten them, put in more of the colour jbut to 
make them lighter, put into the pot more Fritt. 
Take feme metall out of the pot , and you fhall 
fee whether you have your dejired colour 5 put 
in your colours by little and little lefi they 
overdo. 

5. Put your colour to the Fritt, and not to 
the metall , when melted , for then it neither 
takes the colour fo well, nor fo good a co- 
lour. 

6. Mix the colours well with the metall 
in the pots , when 'tis melted, that both may 
le well incorporated, and this is to he done 
as often as you work the metall. 



To make a Gold Tellow in 

CHAP. XLVI. 

T Akc Cryftal Fritt two parts , Rochetta 
Fritt one part, both made with Tarfo, 
( which is much better than fand ) mix 
and remix well thefe two Frits, and to eve- 
ry hundred pound of this compofitiorj take 

of 
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of Tiortar in lumps well beaten and ferced 
fine, of Mangaftefe prepared, of each one 
pound, mix thefe two powders well, firft 
together, and then with the Frits. Then 
put them into the furnace, and let them 
ftand four days at an ordinary fire, becaufe 
they rife much. When the metalJ is puri- 
fied and well coloured (which ufually is at 
the end of four days) work it into velfcis 
and works. This quantity of tlie materials 
makesamoft fair colour, which you may 
make deeper or lighter by adding or di- 
minifhing the powders or Frits.You muft 
put the powder in at feveral times , and 
not into the metal I, for then it colours not. 
With thefe rules and obfervations you Ih.all 
make a very fair Gold Yellow. But if you 
would have it fairer and a more graceful 
Yellow, take ail CryftaU Fritt. And thus I 
have frequently made this colour and al- 
wayes very fair. 



Garnet 
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Garnat colour. 

CHAP. XLVII. 

T Ake oi Cryftall and Rochetta Fritt, of 
each a like quantity, mix them well, 
and to every loo weight , add of 
ganefe One pound , Zaffer prepared an * 
ounce, mix well thefe two powders toge- 
ther firft , then with the Frits , then put 
this powder into the pot by little and lit- 
tle. Mix well the Manganefe with the 
Zafler^ for this quickens the colour, ma- 
king it ihining, beautiful and fair. At the 
end of 24 hours ( when ’tis pure and well 
coloured) work it. 
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Jmethifl colour. 

C H A XLVin. 

^^Akc onely Cryftal Fritt made with 
I the moft perket Tarfoy Mangmefe 
prepared one pound , Za§er prepar^ one 
ounce and a half, mix thefe two powders 
welltogetherj and then with the Fr/ff, and 
not with the metall in the pots. The pro- 
portion is one ounce of the mixed powder 
to one pound of the Fritt. When the 
metalJ is pure and well coloured work it 
into veffeisj &c. 



Saphy 



re 



t 
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Saphyre colour. 

CHAP. XLIX. . 

every hundred weight of Rochetta 
Frittj add one pound of Za^er prepa- , 
red,&to every pound of Zafper one ounce of * 
Manganefe , miK thefe two well together 
firft, and then with theFr/>f, put them aU 
mixed into th^ furnace to melt and pu- 
rifie, and when ’tis pure, and well colour- 
ed work it, &c. This fmall quantity of 
Manganefe makes a moft fair colour of a 
double violet, which I have often made at 
Pi fa and always well. 



A 



A. 
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A j^airer Saphy re colour, 

. CHAP. L. 

I Hftead of Rochetta Fritt , take Cryftal j 
/■mta whereto add the fame quantity of , 
the forefaid powder, with the fame rules, 
and you fhail have a fair,and{hiniag5<t* ' 
phjre colour. . , 



A “^lack^ colour, 

CHAP, LI. 

TAke pieces of broken glalfes of many 
colours j grind them fmatl, and put to 
them Manganefe Sc Za^er^ to wit, not more 
than half of Mangmepe to the This 

glafs purified will be of a moil fair Black, 
fhining like velvet, and will ferve for tubes 
and all kindcs of works. 



J 
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^nmch fairer Black,. 
CHAP. LII. 

TAke of the Frits of Cryftal and Pohie.‘ 
verine^oi each 20 pound,Calx of Lead, 
and Tin four pound, mix all together, let 
them in a pot in the furnace well heated, 
and when the metall is pure, take fteel well 
calcined and powdered , fcales of Iron 
which fall from the Smiths anvil,of each a 
like quantity, powder and mix them well, 
put fix ounces of this powder to the faid 
metall that they may both ftrongly boil, let 
them fettle 1 2 hours, and fometimes mix 
the metall, and then work it. This will be 
a moft fair Velvet Black, and pleafant, to 
make all forts of works. 



^yinother 
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Jnother fairer Hiack; 

\ 

CHAP. Llir. 

TO ahuadred weight of Rachetta Fritt^ 
give two- pound of Tartar, and of 
Mangmefe fix pound , both pulverifed, 
mix them ani put them in the furnace 
leafurely, let the mccall parifie, which 
will be about the end of fourdayes, then 
mixj and wadi the faid metalhwhich will 
make a more marvellous black than all 
the former. 



J 
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A fair milk. White called ' 
Lattimo, 

CHAP. LIV. 

^Ake of Cryftal Fritt twelve pound, 6f 
calcined Lead and Tin two pound, 
mix them well , of Manganefe prepared 
^half an ounce , unite them all together, 
and put them into a pot heated, let them 
ftand twelve hours that the materials may 
be melted, and at the end of eight hours 
you may work iti This will be a fait 
White wMch I have often made* 





M 
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A fair White much whiter than the 
former. 

CHAP. L V. 

T Ake 400 weight ofCryftaIfnWjand 
60 pound of calcinbd Ti'h’a and tiwo 
pound and a half of Makganefe prepared, 
powder and piix them all with the Britt) 
and let them in a furnace in a pot^ let thein 
refine 3 and at the end of 18 Hours this 
ftulf will be purifiedv which caft imo iv 3 * 
ter, purifie it again in the furnace, and mak 
a proof, arid if it be too clear add 15 
pound of the aforefaid calcined ‘Tin, mti 
well the metall many times , and at the 
end of one day it becomes marvellous 
white, and in whitenefs furpalfctli any 
fnowjthen work it. I have often made it 
and always with good fuccefs. This white 
may be alfo made with Rothetta , but not 
fo white as with Cryftal. 



t* 
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• To make a Marble colour^ 

- 

C H A P. LVI. 

I 

P Uc Cryftal Fritt in a pot , and when 
’tis melted ( before ’tis purified ) 
work it. This is a fair Marble colour. 



J Peach colmr in White, 

CHAP. LVII. 

M Anganefe prepared will make in 
Latcimo the colour of a Peach- 
flower. But work it in time becaufe ic 
lofcth colour. 



H i 
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CHAP. LVIII. 

TAkc of Cryftal Frin 20 pound >*bro- 
ken pieces of white gfafs one pound} 
calcined Tin two pound, mix thcfe well 
together, put them into a pot to run and 
purifie,when thefe are melted, take fteel 
calcined, fcalcs of Iron from the an- 
vil, both well ground, of each a like quan- 
tity, mix them together, put Icafurely 
of this mixture, about an ounce, to the a- 
forelaid nietall when purified , and mix 
them well, and let them incorporate, 
which fucceeds commonly in five or fix 
hours. Too much powder makes theme- 
tall black 5 whereas the colour ought to 
be tranfparcnt and not opacous, of an 
obfeure Yellow 5 when ’tis fo, put in no 
more powder, but then put about three 
quarters of an ounce of Brafs calcined to 
rediiefs (as in the 24 Chap.) and ground, 

to 
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to this metall, and mix them many times, 
and at about three or four times it will be- 
come as red as bloodj wi.ercfore make ef- 
fay often , and fee whether this colour be . 
good, and when fo, work it fpeedily, elfe 
’twiJJ lofe it’s colour, and become black, 
Bendes leave the mouth of the pot open, 
clfc the colour will be loft. Let not the 
pot ftand above to hours in the furnace, ^ 
and fuffer it not to cool as much as is pof- 
fible. When you lee the colour fade 
( which fometimes happens ) put in fome 
' Icales of Iron, which reduceth the colours. 
And, becaufe this is a nice colour, ufc all 
f diligence in making it by putting in 'the. 
ftecl and fcales, as alfo in working it. 



J .V, 
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Fritt of natural Crjflal. 

» 

CHAP. HX. 



dkine natural Cryftal in a Chryfible^ 
extinguiiTi it in common cold \yater 



eight times , cover the Cryfible tl^at no 
aihes nor filth get in j Dry the calcined 
Cryftal, and grind it to an impalpable 
powder , mix this powder with fait of 
Polverine made in a glafs body, as in Chap. 
3, with thefe make a Fritt^ obferving the 
quantities, rules,aod portion of Mmganefe^ 
fetting it in the furnace, & at due, and often 
times calling it into the water, purifying 
and working it as in other Cryftal. And 
thus you will make a marvellous thing. 




* i 
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'Pearl colour in Cryfial.’ 
CHAP. LX. 

P it at 3 or 4 times to Cryftal melted 
and purifiedjof Tartar well calcin’d 
to whitenefs , and continue to put in the 
Tartar 4 or <5 timesjalways mixing it well 
with the metallj till the Cryftal hath got- 
ten a P^rl colour. Then work it fpecdily, 
for this colour fadeth. This I have often 
pradifed and experimented. 



H 4 The 
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T he fourth 2? ooI{, Wherein is 
fhoypn the true i»ay to mak^ 
glajs of Lead ^ to calcine 
Lead^ and extrail from it 
the colours of green Eme^ 
rald^Topa^, bkj,e colour or 
Sea green ^ (franat colour^ 
Saphjre^ (fold Jelloi» , ctnd 
cf Lapis lazuliv 

With the way to colonr natural Cryjial 
(without melting it) into the perma- 
nent colours of Rubies jBalaSjTopaXty 
Opal^Girafoloydr other fair colours, 

CHAP. LXI. 

T He glafs of Lead known to few in this 
Art, as to colours , is the faireft and 
nobleft glafs of all others at this day made 

« in 
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in the furnace. For in this glafs the co- 
lours imitate the true Oriental gems, which 
cannot be done in Cryftai^, nor any other 
glafs, ’Tis very true, that uiilcfs very great 
diligence be ufed, all forts of pots will be 
broken, and the metali will run into the 
coals of the furnace. Obferve my rules in 
all thefe glaffes made of Lead exadly, and 
you fhall avoid all danger. This bufinefs 
principally confifts in knowing well how 
to calcine Lead, and to recajeine it alfo a 
fecond time ; For by how much ’tis better 
and more calcined, by fo much the lefs it 
returns to Lcadj Again,and by confcqucnce 
the lefs breaks out the bottom of the pot. 

■ Secondly, caft the metali into water, and 
feparate carefully the Lead from the 
glaf', even the leall grains of it. This glafs 
of lead ijtiufl: be caft into the water by lit- 
tle and little, to make a better reparation, 
fcMT the leaft Lead remaining breaks out 
rhe bottom of the pots, and lets all the mc- 
tallrun into the fire. 

Thefe two rules our Author repeats dlmojl in 
every Chapter of this Sook^and thefe following 
nlfOi T , 

The pots and Lead muft not have too 
tpuch beat in the furnace, neither muft the 

metali 
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mctali be wrought too hot, and the Marbie 
whereon ’tis wrought muft be of the 
haiidcft ftoBC,and muft be wetted , elfc the 
marble will break and fcale. 



f T<? calcine head. 

! CHAP. LXII. 

j A T firft Calcine Lead in a Kil as the 
potters do, and in great quantify. U- 
jfualJy in two days they calcine many a 
hundred pound ot Lead. In calcining ob- 
ferve that the Kil be not too hot, but fuf- 
ficiently heated oncly to keep the Lead in 
fuftpu, for other, wile ’twill not be calcin’d. 
When tbC: Lead is melted it yields at the 
top a .Yellowifli matter. Then begin to 
draw forwards the calcined part with an 
Iron fit for the purpofc , always fpreading 
it in the internal extremity of the Kils 
bottom , which iLould be of foft-ftonc, 
which will bear the firo. And the Kil 
muft have a declivitie towards the mouth, 
which 1 pals by as a thing well known. 
When ’tis calcined once it muft be put, and 
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fpread a fecond time in the Kil , to rever- 
berate in a convenient heat, always ftirring 
it with an Iron, and that for many hours, 
till it come this fccond calcination to a 
good Yellow and be calcined. Then ferce 
all in a fine fcrce, and what pafleth not the 
ferce recalcine it with new Lead. This is 
the way to calcine’ Lead in great quantity 
to make thereof ftoreof Potters ware. 



To makf of Lead. 

t 

C H A P. LXIII. 

• - k ^ 

JAke of this calcined Lead 15 pound, 
and Cryftall or Rochetta or Polverint 
Fritt, according as you would make the 
colours, 12 pound , mix them as well as 
polfibly you can, put them in a pot, and at 
the end of 10 hours,cail them into water, 
for by that time they will be all well melt- 
ed, leparate the Lead, and return the me- 
tal! into the pot, which in 12 hours at 
rnoft you fhall have moft fit to work. 
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The manner how to worl^ the faid 
gUfs. 

CHAP. LXIV. 



! y O work glafs of Lead into divers drink- 
ing or omer veifeJsj ’tis necdfary before 
■’tis taken Upon the Iron to be a little raifed 
in the pot, and then take it out, and fuffer 
it to cool a little, and then work it on the 
Marble being clear. At firft let the Mar- 
ble be well wetted with cold water that 
this glafs may not draw away with it the 
’Marble, and fcale it 5 which it always doth 
i when the marble is not wetted, anci incor- 
j porates it into its felf. This {ticking of the 
I marble makes a foul colour in the works, 

, Wherefore continually wet the marble 
whiles this glafs is wrought, otherwife aU 
the fairnefs and beauty will be taken from 
it. Do thus as often as you take the metall 
out of the pot.This fort of glafs isfo ten- 
der, that if it be not cooled in the furnace, 
and taken a little at a timc,and held on the 
Irons, and the Marble continually wetted, 

’tis 
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’tis impoflible to work it. Which jiro- 

ceeds from the calcined Lead , which 

makes it moft tender as a caudle . 

* 



Glafs of Lead of a wonderful Em-' 
raid colour, 

CriAP. LXV. 

^ I Ake of Polverine Fritt 20 pound, 
Lead calcined 1 0 pound, ferce thefe 
ttivo po'^ders firft by themfeJves, then, 
when well minted, put them in a pot not too 
hdt, and at the end of 8 or 10 hours they 
will be melted, then call them into water, 
and feparate the Lead. Put them a (econd 
time inro the pot , ’and in or 8 hours 
they will be melted , then caft them into 
water and feparate the lead. This being 
twice done the mecall will be freed from 
all the Lead, and all the unftuofity which 
calcined Lead and Folverine give it, and 
will acquire a moft bright and (hining co- 
lour, and in few hours ’twill run and be- 
come very clear , then give it brafs thrice 
calciued (made as in Chap, 28.) fix oun- 
ces, 
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: ces i and therewith mix a pcny weight of 
Crocus sM Artis made with Viniger , put m 
this mixture at fix times , alwayes mixing 
well the glafs , and taking at each time the 
■ iri'tervall of faying the Creed. Let this gJafe 
I fettle an hour, tlien mix and take a proof 
thereof. When you like the colour let 
them incorporate S hours,then work them 
into drinking glalfes, which will appear in 
a colour proper to the Emerald of the old 
Otiental rock , .with natural (hining and 
pghtterihg. 

( Let this glafs Hand in a pot when fuffi- 
ciently coloured, till it hath conlumed all 
the dregs, and till it be perfedly refined, 
rand then ’twill be fo like the natural E- 
i merald that you can hardly know one from 
the other. 
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[/Another wonderful Green Emerald 
beyond all other Greens. 

CHAP* LXVI. 

this is made in every thing as the E- 
‘ merald-green, in Chap. 65* but with 
this differences that this onely takes fijc 
ounces of the powder of the mar. 

tuum of l^itriolum V’eneris , made as in 
Chap. 1 5 1. 132. and the other the fame 
quantity of Brafs prepared. This happily 
is the rareft Green that can be made any 
way whadoevetj which 1 have often made 
to my content. 
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Topaz> colour in glttfs offea4.» 

■ CHAP. LXVII. 

T Akc Cryftal Fritt tnftcad of Polverine 
Fritt 15 pound. Lead calcined 12 
ipound, mix and ferce them both together,' 
fee them in the furnace not too hot, at the 
end of 8 hours, caft them into water , fe- 
;parate the Lead from the pot and glafs, 
and repeat this twice , then hereto add 
half glafs of a Gold Yellow colour , let 
i^hem incorporate, and purifie for an Ori- 
ental Topaz. 

c 



^ Sk^y or Sea-green in glafs of Lead» 

* 

CHAP. LXVIIL 
« 

I'J’Ake Cryftall Fr/>t 16 pouhd , Lead 
calcined 10 pound, mix and ferce them 
well together, fet them in the furnace, in 

I la 
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12 hours the ftuff will be melted, caft 
both it and the pot into water , fcparate 
the lead 5 let them Itand in the furnace 8 
boursalecond time, then cafttbem into 
warer a fecond time, and fcparate the lead, 
pnt them in the turn ace , and iii 8 hours 
your metall will be moft dear , then take 
of Brds calcined 4 ounces, of Za^er pre- 
pared a quarter of an ounce , mix thefe 
well, and put in this mixture at 4 times 
to the glafs of lead, and at the end of two 
hours mix well the glafs and take a proof, 
then let the glafs ftand 10 hours, in which 
time the colours will be well incorpora- 
ted, and the glafs be very well perfetfted, 
and be fit to be wrought in any works. 



Xloe colour of a GravM lyi giaf f of Leal 

’?'v 

CHAP. LXIX. 

M ix 20 pound of Cry flail Frht with 
16 pound of calcined lead, ferce 
and put them into a pot, and. to them of 
Mangmefe three ounces, of Zafferhdi ait 
ounce, both prepared, let them ftand 13 

hours 
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•hours, call them into water and feparatc 
''the lead, put them again into the furnace, 
ani let them purilie lo hours, then mix 
■them, an i take a proof, when the colour 
is pzrfed, and ot a fair Granatj work the 
'glafs as before. 



I 

Saphyre colour in gla [ x of Leudl 
f CHAP. LXX. 

II 

ff Akc 1 5 pound of Cryftil Fritt , and 
(i lead calcined 12 pouni, mix ani fcrcc 
■them well together, then add to them 
two ounces of ZaffeCy ani of"M.in^affefe a 
peny weight, both prepared, let them lland 
in the furnace 1 2 hoars , calk them into 
water, ani feparatc the lead, repeat this a 
fcconi time , ani you iliall have the co- 
lour of an Oriental Saphyre, very beauti- 
ful and fair, with the mixture of a double 
Violet colour. 
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A Telbw Gold colour in glufsof LuL 

CHAP. LXXI. 

’J’Ake of Cryftall Fntt.^ and calcined lead, 
of each i 6 pound, mix and fercethem 
well, and add to them of Brafs thrice burn- 
ed fix ounces, Crocus Mart is naade with 
Vinegar 2 peny weight, put them well rak- 
ed in the furnace, let them ftand 12 hours, 
then caft them into water, feparate the lead, 
let them in the furnace other 12 hours, 
and in that time ’twill be clear, mix them 
and take a proof. If it wax green, give it 3. 
\ixt\t Crocus Martfs ( which rakes away tlic 
greencfs> till it become a moft fair Gold 
Yellow colour, ofceii made by me. 



The colour of Lapis Lazuli. 

CHAP. LXXII, 

M EIt the faireft Lattimo made, as 
in Chap. 5 5 . with the whireft Cry- 
ftall and mefi tender^ in a pot , vvhen ,’tis 

I well 
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well melted > give ic of Blew Painters 
Smalts,, by little and little, and when the 
tolour is good, let it ftand-in the fire two 
hours, and make a proof, and when ’tis 
’oodlecit Band 12 hours, mix them, and 
ivork them. If the mctall rife put in a 
piece of leaf Gold to diminiiTi the rt- 
'ing. This will be very like the natural 

Lapis Lazuli, 

li 

t 

^ 

"The way to colour natural Cryjial of a 
’ Viper colour j without melting it* 

?- CHAP. L XX III. 

'J'Ake natural Cryfial of a good water, 
and very clear 3 free fromTcrreftriety, 
in fevetal pieces of divers Magnitudes, 
crude Antim6ny,Yellow Orpimentof each 
powdered two ounces, fal Armonidc one 
ounce, powder and mix well thefe three 
laft, put this mixture in the bottom of a 
Cryfible that vviil bear the fire, and above 
this mixture the Cryftalls in pieces, then 
cover this Chryfiblc with another, mouth 

I 3 
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' to mouth, lute them well, and when they 
are dry, (ct them in coals, which kindle by 
Jitdc and little, and when they bc^in to fire, 
-ict them flame of thcmfclvcs, and then 
they will fmoakmuch, do tins operation 
in a large Giimney , and avoid the dan- 
gerous and deadly hnnes, vvhen all thefe 
fumes arc gone , let the Cbryfible ftand 
till the pot tool, and the fire go out of its 
fclf. Then unlmc the Chryfiblcs , and 
take out the pieces of Cryifal, and thofc 
which arc at the top will be tinged with a 
good Yellow colour, svich a red Kubic,and 
Balafs colours with fair fpots, thofe which 
Jay at toe bottom upon the powder, and 
the rcfidcncc , in'o the Wavic colour of a 
Viper. Thefe pieces of Cry flail may be .• 
wrought as fcwels at the wheel, and will ' 
receive a good pointing, luftre and Ihcw- 
ing besjury , fuch as is in the Topaz,Rubie 
andBalais, if you give them foils fuitable 
■ to their colour they make a fair flacw, be- 
ing fee in Gold. Of thefe Cryflalls you. 
may coiour a good Cjuannty , fince the 
c( 'arges and abour is but fmall, and in co- | 
louring a competent quantity there always 
c(|^c forth fume beautiful and fair. 



ry 
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The colour of a ^alafs , Buhie^ 
TopaZty Opaly and Gtrajole in Na^} 
tural Cry^alL 

C H A P. LXXIV. 

TAke Orpiment of a Yellow-oringc-, 
tavvncy colour in powder, Cry ftal line 
ivhitc Arfnic, of each two ounces, crude 
Antimony, p/ Armoniac^Q ^ each one ounce, 
put this powder well mixed , into a very 
:apacious Chryfiblc, and upon the pow- 
der, fcales, and little pieces of Cryftall, 
and upon thefe fniall pieces larger and 
groifer pieces of Cryftall ot a fair water, 
without fpots, if you would have a plca- 
fing thing, let them be very large. And fo 
fill the Chryfiblc , to which luce well ano-: 
ther mouth to mouth, make a hole at the 
bottom of the uppermoft of the bignefs 
of a Tare , that the air may draw thorow 
this hole the fumes of the materials which 
pafs thorow the pieces of the Cryftal. 

I 4 Which 
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Which tingeth the Cryftall well, and bet- 
ter than when they pals thorow the joynts 
of the Chryfibles, When the lute is dry- 
cdj fet them in the coals, fo that all the 
lower moft, and half the uppermoft be 
buried iu the coals. Thtn kindle the fire 
by little and little , do as in die former, 
and avoid the deadly fumes. The ma- 
tcrials fume long , keep conftantly a 
llrong, and good hrc. See you Ice not in 
any wind or cold air by windows or other 
places j for the pieces of Cryftaii bein^ 
then hot, will become brittle, will fplit, 
and not be good. ^ When the fire is gone 
out of it’s fcif, unlurc the Chryfibles, 
and you (hall find the grcarcfl part of tlie 
Cryftall tinged with th.c true colours of 
Topaz, Chryfolite, Balafs , Rubies, Gira- 
fple, and Opal with wonderful beau- 
ty. Thole ot the beft colour may be 
■wrought by the Jewellers , at the wheel, 
and appear natural jewels , and the 
Cryftall holds it’s natural bardncls, which 
is great. At Ami»crp I made good ftorcjand 
amongft thcm,fome of them were of a fair 
Opal colour, and fome of the Girafolc.You 
may fet them in Gold with foilcs. Be 

furc 
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fure the Orpinicnc be good > for therein 
confifteth all the fecter. If the work pro- 
ceeds not well the firft time, repeat it a 
fecond, and with practice you fliall always 
.do it without failing. 



The 
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he fifth Wherein is 

Jhovpn the true ivay to ma\e 
pafls for Emeralds^ Eopas^ 
Cbryjolite^ lacintb^ Saphyrc^ 
Cjarnat^Egmarine^aiid other 
colours^ of fo much pleafant- 
nefs and beauty , that they 
furpafs the fame natural 
Jlones in all things , except 
hardnejs. 

With a new Chymical way (^ntyier yet 
ujed'j tomai{c the f aid pafls ^taken out 
of WilZe l^oWs-uduSyand far excel- 
ling all other pafls that haVeheen hi- 
therto made, both in beauty ^ colour. 



CHAP. LXXV. 

I Eclicvc there are few who tlcfire, and 
fee-knot with all carneftnefs theknow- 
" ledge 
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ledge to imitate perfcftly Emeraldsj To- j 
paz, &c. And in a manner all forts of j 
fewelsa which in colour , fplendor, plci- ■ 
fantnels and clearnels, CKcepcing hardnefs, 
excel the natural and Oriental, a thing ve- 
ry delightful and pleafant. 

Wherefore in this prefent Book I de- 
feribe the means to make them, with the 
circumftances and diligence neceftary to 
be ufed. There is no doubt but he who 
fhall fet himfelf to the work with dili- 
gence, (hall do much more than what I 
publilh. The way lately praftifed by me, 
and taken from Ifaac HolLmduSy maketh 
pafts of incredible, and fccmingly impof- 
llblc beauty and perfeiSfion. ’Tis true the 
work is fo me what long and wcarifome, 
yet I that have many times performed it, 
fay ’tis very facil and plain , and ( that 
which is above all ) this way is true. 
Wherefore all pains, ex penccs , and char- 
ges employed in fuch a like work, ought to 
fccmfmallandlidit. 

u 




The fifth Booh. 



125 



The way to pyepare natural CryflalL 

CHAP. L X X V I. 

T Akc natural Cryftall the clcareft that 
is po{fiblc,and put by fireftones. Cal- 
tidonieSj and Tarlb and other hard ftones, 
which though they Vitrifie, yet they make 
not fo clear , lucid and fliining ftones as na- 
tural Cryftal doth. The faid ftones u{ed 
to make counterfeit Jewels , though they 
take poliiTiing wonderfully, yet they al- 
ways have foaiething earthy, andobfeure 
in them. Bur Cryftall hath always fomc- 
thing, that’s aerial and tranfparent, and 
draweth near to the quality and nature 
of Jewels , efpecially thofe which are 
natural and Oriental. For they work far 
greater effetfts than the Italian or Butch. 
Take then works made of Cryftal, put 
them in Cliryfibles covered at the top, fet 
them in burning coals till they be both 
well heated & bred, then fiiddenly caft the 
Cryftall into a very large pan, full of cold 
clear water, When the (Jlryftal is cold recal- 

cine 
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cine, aiiii heat, aaAcaft it into ftefli clean i 
watetj repeat this 12 times, and be fare 
the allies and filch be kc|>t one ol the 
Chryfible,and chat the water be always ve- 
ry clean. When the Ctyfial is well cal- 
cin’d grind it CO an impi’pable powder a; 
fine as the beft; ' vbcaten flour, and th it on 
a Porphyric-flo ie , with a mullcr of the 
fanie, and dien ’twill crumble and tome 
to a flour, like re'ined Sugir. If you pow- 
der the Cryflall in Brafs mortars , with aa 
IronPcftle, yon can make nothing thete- 
with bat a green Emerald colour. Grind 
not above a fpoonful at a time, and this 
grinding, and fcrcing mufl be often repeat- 
ed, fo long till no roughnefs reuuiiis, not 
can be fek in the powder. For ochenvife 
a paft made thereof will give onely a durcy 
and imperfect work, and will never be 
like natural Jewels. Bar if the Cryfhll 
be well ground ’twill make artificial 
gems, far excelling true natural ftones in 
beauty, colour, clearnefs, fpicndor and po- 
lifhing. Mike a good quantity of this im* 

' terial that you miy make all colours , foe ' 
this is the prime miterial to make all Arci- 
ficiall jewels, and ilaill be called hercafeet 
Cryfta! prepared, 

Thefe 
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Thefe rules often repeated by the Author take 
together. 

I. That the whole be done cleanly, to 
this end lute all the pots wherein the Cry- 
ftall is calcin’d, and wherein the pafts are 
baked with lute well dryed , before they 
be let to calcine or bake. 

: 2. Take pots that will bear the fire’ 

3. Grind all on Porphyrie-ftone,and not 
in metal,to a moft inaplapable powdcr,firlfe 
jlngly, and then together, 
j 4. Keep a juft proportion in the dofe of 
he Ingredients. 

u 5. MiK the materials well before you 
oake them, and if the paft be not fufficient- 
; y baked the firft time, bake it again a fe- 
j:ond time in the potters furnace, and never 
^i)reak the pot till you fee ’tis baked , for if 
j;?oudo the pafts will be foul, and full of 
^jlifters. 

r 6 . Leave the vacuity of a fingers thick- 
hicfs in the top of the pot, efpccialJy where 
\is faid it fwels much, or that you muft: 
put it in leafurely, left the materials run out 
into the fire, or flick to the cover, und fo 
make a foul colour. 
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How to ni:ike Onenul Emeralds. 

CHAP. LXXVII. 

T Akeof Cryilall prepared two ounces, 
ordinary Red-lead four ounces , mix 
and incorporate them well together, good 
i^erdigreas two peny weight. Crocus Mortis 
made with Vinegcr eight grains , Mix all 
well and fet them in a potters furnace, in 
the hotteft place thereof, as long as the fire 
laits,.To fee whether the part be (ufficicntly 
baked and purified, clear and tranfparentj 
take onely off the cover made of lute, and 
if the paft be pure and tranfpareiit to the 
bottom ’cts a figii ’cis baked enough. Other- 
wife relate, and bake it again , without 
breaking the pot, for then the pall will be 
full of points and blifters. Let the fire be 
continued 24 hours with dry wood, 

I fet Up a furnace at Antwerp a purpofe, 
wherein Ikcpt 20 pots of divers colours, 
and vvich a fire in 24 hoars melted and 
purified all of them, and to be the 'more 
Iccure , continue the fire fix hours more, 

and 
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and by this means the pall will be very 
well baked jand littje wood wafted. Thcfe 
pafts naay be cut and wrought j in every 
idling, as ordinary Jewels, they wholly re^-> 
ceive the fame poUlTaing and luftre, an^' 
are fe: in Gold with foiles , as the othfcr 
commonly ate. This paft is harder than 
.ordinary. 



* .f 



“To maf{€ a dee'per Einera Id colour. 

CHAP* L XX VIII. 



Akc of Cryftajl prepared an otmeejof ‘ 
Ordinary Red-Icad fix ounces and a' 
jhalfj mix them, and a.<id.yof^ yerdegreai a- 
)bout three peny weight, and 15 grainsjof*^ 
:^Crocus Martis made with vineger 10 grains.' 
■Proceed according to the rules, and you* 
■fhall have a marvellous Emerald colour ‘ 
for fmall works, and to be fee in Gold. This 
paft muft be bated more than ordinaryj 
to waft that imperfection which Lead ulu- 
ally gives; this paft is bridcr, but fairer than 
'the former. 



K 
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To mak^ a more beautiful fafl for E- 
meralds* 

1 

CHAP. LXXIX. 

T Ake of Cryftall prepared two ounces, 
Ordinary Red-lead feven ounces, mix 
and add to them of rerdegreas about ten 
grains to every ounce, and of frocus Mortis 
made with Vinegar ten grains onelyat a 
time, mix them and proceed according to 
rule, and you fhall nave an Emerald paft 
for fmall works, very fair and beautiful, but 
not hard, by reafon of the plenty of lead. 
Wherefore bake it more than ordinary to ( 
take away the blacknels, and undfuofity ' 
Lead naturally yields, 1 






'Maihetj 




The fifth Book, 



131 



jinoxher mo^ fair Emerald. 
CHAP. LXXX. 

' 1^ Ake of Cryftall prepared two ouncesi 
« * ordinary Minium fix ounces,mix them, 
and add of good rerdtgeas well ground 8d 
[grains, mix and bake them for a raoft fait 
Oriental Emerald. 

t 

i — •• 

^ An Oriental To^aZi, 

\ 

a CHAP. LXXXI. 

* * 
pAkeCrydall prepared two ounces, or- 
dinary Minium feven ounces, mix them, 
ind bake them, for a marvelous Oriental 
Topaz , to work any kind of work you 
-pleafcb 
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Oriental Chryfohte. 



CHAP. LXXXII. 



T Ake of prepared CryCiaJl two ounces, 
ordinary Minium eight ounces, rait 
tnem, and add of Crocut Mortis made with 
Vineger 1 2 grains , mix and bake them 
more than ordinary by reafon of the great 
quantity of lead. 



ordinary Minium five ounces , mix 

^..1 - JJ _ - _ • r _ /»• I 




CHAP. LXXXIII. 



TAke of Cryftall prepared two ounces,' 



ordinary Minium five ounces , mix 
them, and add 2 1 grains of Z&ffer prepa-| 
red and ground, remix and bake them fot 
a moft beautiful Sky colour. 
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^ Sk^ with a Violet colour, 

• CHAP. LXXXIV. 

JAkc ot Cryftall prepared two ounces, 
‘ ordinary Minium four ounces and a 
lialf, mix them, and add about four grains 
'bt Painters Blew fmalts , mix and bake 
them, this paft will be a moft lair Violet, 
and ple^fant Sky-colour. 



,An Oriental Saphyre, 

:i 

CHAP. LXXXV. 

f * H 

'J" Ake of Cryftall prepared two ounccs,or- 
dinary Minium fix ounces, mix them 
^well,&addof^4j^er prepared five grains, 
mix with the Ztifer of Manfanefe prepared 
feven grains, remix and bake them for an 
Oriental Saphyre , which will have a moft 
beautiful Violet colour. 

K 3 
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A deej) coloured Oriental Sa^hyre. 

CHAP, IXXXVI. 

JAk' of Cryftall prepared two ouncesj 
ordinary Minium 6vc ounceSj of Z^er 
prepared about 42 grains , add to the 
of Manganefe prepared eight grains, 
mix. and bake rhem well, and they will 
make a deeper Oricnral Saphyre^ with a 
V iolet colour of notable fairnefs. * 



An Oriental Garnat. 

CHAP. LXXXVII. 

iTAte of Cryftall prepared two ounceSj 
' ordinary Minium fix ounces , mix them 
and add about 16 grains of Manganefe 
prepared, wherewith mix three grains of 
Zafer prepared, mix them all together,and 
bake tnctn for a moft fair & fightly Garnar. 
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J Deeper Oriental GarnaU 
% 

CHAP. LXXXVIII. 

^Akc of Cryftall prepared two ounces, 
ordinary Minium five ounces and a haif^ 
of Manganefe prepared 15 grains, where- 
with mix four grains of Zafer prepared, 
mix them all, this fwclls much, bake them 
for an Oriental Garnat, which hath in it a 
very fair Violet colour. 

i 



Another fair Garnat, 
CHAP. LXXXIX: 

'J’ Ake of Cryftall prepared two ounces, 
or<Mnary Minium five ounces, mix them , 
and add 5 2 grains of Manganefe prepared, 
wherewith mix fix grains of Za^er prepa- 
red, mix them all well and bake them for 
an Oriental Garnat fairer than any of the 
former, 

K 4 Ohfer^ 
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Ohjer'^ations for Pa^s and their co- 
lours, 

CHAP. XC. 

O Bfervcjthat tlie colours in the aforq- 
faid parts, may be made deeper, or 
lighter, according tothc works 'they are to 
be pfed for, and alfo the will and humour 
of the maker. Small ftoncs for rings, pen! 
dants , and car-rings require a fuller, but 
greater ftoncs, a lighter colour.. No rules 
can be herein given , though thofe given 
by me will give forae light to the curious 
Artirt, to whofc judgement it muft be left, 
and who may find out and invent more 
and better colours. Befides I fet down 
here onely colours from rerdigrea^yZa^rri 
and Manganefe, But a curious perfon and 
pradfical Chymift may ex trad a wonder- 
ful Red from Gold, and another fair Red 
from Iron , from Erafs an exceeding fait 
Green, from Lead a Gold colour, from Sil- 
ver a Sky-colour , and a much fairer from 
Grapats of 5o^e/wf^,\vhich arc low-priz’d, 
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for being (mall you may draw a tincSlurc 
from them , as I have often done in Flan- 
derSy and this doth notable dfedts. The 
fame may be done with Rubies, Saphyres 
and other Jewels. To write of t! >efc things 
would be a bufinefs too long tor me, who 
fpeak fo clearly in this prelcnt work. But 
the colours abovefaid will make pleafaiit 
! works. 



li J he way to make the ahoVefaid PaJlSj 
s and to- imitate all forts of Jewels^ 

' matVelous and nc'Ver ufed, 

CHAP. XCI. 

'J'His way which I have taken from Jtfaac 
HollanduSj when 1 was in Flanders y to 
imitate Jewels , is not much ufed, and 
known perhaps to few perfons,and though 
it be femewhat laborious , Yet by how 
much ’tis more laborious ’tis fo much 
the fairer ^ and beautiful , than any made 
in any place whatfoever to this day, or at 
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leaft not {hewn to me by any perfon. 
Wherefore 1 will fhew the manner to 
make them, fo clearly, and with fo many 
circumftatices and obfervations , that any 
one veffed in Chymiftry will be cafily ca- 
pable thereof, and will do the work per- 
leftly. Take Ccrufs, otherwife call'd 
white leadj grind it very fine , and put n 
into a great glafs body, and pour therein as 
much diftil’d Vineger as will rife a palm 
above it. Obferve that at fitft the vineger 
boils and fwcls, wherefore put it in by lit- 
tle and rttIe,tiJJ all the fury and noife is 
gone. Then fet the Vineger on a hot fur- 
nace in fand , and evaporate away the 
eighth part of it, take it from the firCjand 
when tne body is cold, decant leafurcly the 
Vineger coloured enough , and impregna- 
ted with fait , which fet afidc in a glafs 
veflfeJ , then pour more frt ih diflild Vinc- 
ger on the Cerufs , and evaporate and de- 
cant as before. Repeat this till you have 
extraded all the fait from the Ccrufs, 
which is when the Vineger is coloured 
no more, nor hath any more tafte of 
fweetnefs, which ufually fucceeds thefixth 
time. Then Filrre thefe coloured Vine- 
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gcrs mixt together, evaporate and dry 
them in a glafs body , and the fait of 
Lead will be at the bottom of a white co- 
lour* Which fet in land in a glafs bo- 
dy from the neck downwards well luted, 
but the mouth of the glafs muft be open, 
and the furnace heated for twenty four 
^Viours continuance. Then take the fait 
out of the receiver, powder it, and if 
it be YelJowifh and not Red, fet it twen- 
ty four hours in the fire , till it become 
'as Red Chder. Make a good firej 
‘but not to melt it, for then all your la- 
"bour and pains will be loft. Pour di- 
[ftilled Vinegcr on this Red-lead cal- 
cin’d , repeating this work as before till 
^you have extrafted all the fait from ir, 
and feparated all the dregs and terreftrie- 
ty in whole or in part. Keep thefe co- 
loured Vinegers in earthen pans glafcd fix 
days, that all the terreftriety and imper- 
fedion may fink to the bottom. Then 
Filtrc them, leaving the groffer part at 
the bottom as unprofitable , then cover 
the Vinegers in a glafs- body, and there 
will remain at the bottom a moft white 
fait of lead, and fwcetas Sugar, which dry 
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well and diffolve in common water, let 
the folution ftand days in glaied pans, 
fcparate the terreftriety at the bottom, 
PiJtre and evaporate as before , and there 
will remain at the bottom of the glafs a 
fait as white as fnow, and fweet as Sugar, 
Repeat this Solucioiij nitration, and eva- 
poration thrice. This fait is called Sac- 
charum Satarm. Which put into a fur- 
nace into a body of glafs in Sand, and at 
a temperate heat for many days, and it 
will appear calcin’d into a colour much 
redder than CiriAber ^ and as fubtileand 
impalpable as the fineft ierced wh eaten 
flour. This is call’d the true Sulphurof 
S&turn purified from all terreflriety, foul- 
nefs,and blacknefs which Saturn had at fitft 
in it felf. Now when you would make pads 
for Emeralds, Saphyres, Gamuts , To- 
paz , Chryfolice , Sky or any other co- 
lour, take the lame materials, colours, 
cjuanticics as abovcTaid in the former re- 
ceipts , except that inftead ot ’ ordinary 
Red-lead, you fhall take Sulphur SAturniy 
working exactly in every thing as before 
And you fliall have Jewels of marvel- 
ous fairnefs in ail colours , which very 
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far furpafs the forementioned , made 
with ordinary Rcd-Jead. For this true 
Sulphur Saturni outgoeth all others^morq 
than I write thereof j as 1 have feenj and 
often made it at Antwerp, Parts made 
with this Sulphur, have' not that un- 
<rtuortty and Yellownefs, as the other 
ordinary ones have , which in time (hew 
their foulnefs , arid the moirture and 
fweatinefs which coming from within 
men much foil them , which happens 
not to thofe made with the faid Sul- 
phur. Wherefore think not that pains 
much , which will be well recompenfed 
with the work and effeft. 
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How to make 'Very hard pajh of all 
colours. 

CHAP. XCII. 

'J*Akeof prepared Cryftall ten pound, (alt 
of Polverine fix pound , made as itl 
Chap. 3. well dryed and ground on a 
Porphyriie, mix and force them well toge- 
ther jSulphut Saturni two pound, mix thde 
three powders in earthen pans glafed and 
clean, and with a little common vvata 
make with them a hard paft, and of tke 
paft little cakes , each weighing three 
ounces, vvith a little hole in the iriidftof 
them, dry thefe in the fun,& then calcine 
them in the higheft part of the potters fur- 
nace, or mother like fires, then powder and 
grind thefe cakes on a porphyries and ferce 
them fine, then let them in pots in glafs fur- 
naces, to purifie three days, and call: them 
into water, and return them to the furnace 
for 15 days to purifie j that all the foul- 
nefs and blifters may vanifh , and the paft 
remain nioft pure, like natural Jewels. And 

more^ 
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moreover this fort of purcft glals will be 
tinged into all colours you defire. For ex- 
rample into an Emerald with Brafs thrice 
calcin’d, as is done in ordinary glafs,into a 
Sea-green , with Brafs calcin’d to rednefs, 
made as in Chap.24. and with Zaffer into a 
Topaz, into a Saphyre with Manganefe and 
Zrfjffr jintoYellow w'** Tartar & Manganefe^ 
^putting them in by parts, and into a Garnat 
iaJfOjWith Manganefe and Zaffer dividedly 
put in. And indeed this paft imitates all 
I Jewels and colours, and hath a wonderful 
ijhining and luftre, And in hardnefs too it 
rimitates the jewels , Efpecially the E- 
tnerald, which will be made moft fair and 
‘ilmoft as hard as the true, 

e 
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The fixth TBoo!{, Wherein is 
fhovpn the tsfay to ma^e all 
the ^old’Jmiths Enamels ^to 
Enamel upon Cfold in divers 
colours 5 ysfith rules ^ and the 
materials vphich colour ^ and 
’ss>hat fires ma^e thofe Ena- 
fnels 5 "With exaEl diligence 
and ciearefi demonfiration 



on Cold and other met alls is a 
fair and f leafing things and in it's fdf not 
only laborious ^but necefjary^ fince we fee me- 
tails adorned with Enamels of many colours 
make i fair and noble fijew^ enticing beyond 
fneafure the eyes of the beholders. And 
becaufe 'tis one Of the mo(l principal^ and a 
fnefi necefiarypartof- glajfs i and it appear- 




L 
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ing to yne to he a thing grateful and {fieafng 
to all, ipt rny felf to defcrihe many ways to 
make feveral forts of Enamels, as a thing not 
Vulgar, and belonging to this ^rt , and one 
of tfs mojl noble Appurtenances. And that 
this work might not he deprived of a matter 
fo pleafant, prof table and necejjary, I have 
made this fixth Book for the delight and be- 
ne ft of all. 



The ^iaterial wherewith all Em- 
mels are made. 

CHAP. XCIII. 

T Ake of fine Lead 30 pound, of fine 
Tin 33 pound, Calcine them togc- 
tlicr in a Kil,and fierce them, Boifi ; 
this Calx a little 'n clean water in clean 
earthen vtffiels, take it from the fire and de- 
cant off the water by indination, which ■ 
will carry with it the finer part of the 
Calx, pnt frclli water on the renlaiiidcr, 
then boil and detail t^as before , .repeat this j 
as long as the water carries olEf any Calx. * 

llccab ■ 
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Recalcine the grofs remaining Calx,& then 
draw off again the more fubtilc parts, as 
before. Then evaporate the waters wWieh 
carried off the finer Calx at a gentle fire, 
cfpecially at the laft, tliat the Calx may not 
be wafted, which will remain at the bot- 
romemucli finer than the Ordinary, Tafee' 
'ihen of this fine Calx, of Cryftal Fritt 
Tiade with Titr/o, ground and Icrccd fine, o'f 
?ach 50 pound ,• of white flit of Tart&f 
':ight ounces, powder, force arid mix thi^fn 
..veil : Then put this fluff into a nevtT 
'"arthen pot baked , giving it a fire for ten 
lours, then powder it and keep it’ in a dry 
overed place. Of this fluff arc made all 
he Enamels of wnatfoever colours. This 
hall be call’d the fluff for Enamels. 

. To avoid our Authors repetUiom o^ferve 

1. The pots wherein Enamels are made 
MUft be glafed with white glafs and bear 
'the fire. 

2, Mix and incorporate well the colours 
'“and fluff for Enamels. 

>' 3. When the Enamel is refined, and the 
' colour good, and well incorporated, take it 
Tromthe fire with a pair of ronges for the 
Goldfmiths ufc. 

4 ‘ The way to make Enamels is this, 
L a powder. 
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powder, grind, and fercc well the colours, 
and mix them firft well one with another, 
and then with the Huff for Enamels, then 
fet the min pots in the furnace, v/hen they 
arc all melted and incorporated caft them 
into water, and when dry fet them in the 
furnace again to melt (which they foon do) 
make a proof, and if the colour be too 
high, take out Tome of it and add mote of 
the Ituff tor Enamels, and if too light add 
more of the colour at pleafure to your con- 
cern, then take it out of the furnace. 



J EnameL 

CHAP. XCIV. ' 

JAke of the fluff for Enamels fix pound, 
of Manganefe prepared 48 grains, caft 
it thrice into water when refined and 
melted. 
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An Enamel of a Tnrcoh colour, 

CHAP. XCV. 

TAte of the fluff for Enamels fix pound, 
melt refine and caft it into water, fet ic 
in the furnace again; when ’tis melted, and 
refined , put in of thrice calcin’d Brals 
three ounces, Za^er prepared $6 grains, 
wherewith mix well 4 S grains of MongcL- 
nefe prepared , mix them well and put 
them into the fluff at four times, mixing 
them well every time , let them incorpo- 
rate, make a proof with your eye that you 
may know by the eye when the colours 
are good, as 1 have always done , bccaule 
fometimes tne powders colour more and 
fometimes lefs. Thus I did at Pifa^ and 
by mine eye without weights coloured all 
lores of GJafs, 



L 3 



Another 
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.. Jnother Jx^ure Enamel.- 
CHAP* xcyi. 

TAkc of the ftuff for Enamels lout 
pound, wherewith mix- of pre- 
pared two ounces, and nxix yvith it at fir ft 
of thrice calcin’d Brafs 48 grains, mix 
thefe two powders well with the fluff for 
Enamels, fee them in the furnace, and work 
accordiug to the rules. 



y/ Green Enamel. 

CHAP. X C V 1 1. 

JAke of the fluff for Enamels four 
pound , pur it in the furnace, and in 
ten or tcwlve hours ’twill be melted and 
refined, caft it into water, and put it again 
into the furnace in it’s own pot , when ’tis 
refined, give it of Erafs thrice calcin’d two 
ounces, wherewith mix of fcalcs of Iron 

well 
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well ground two ounces, put them in at 
thtcc times, mixing and incorporating 
them every time , and ever and anon fee 
whether the colour pleafe , when ’tis well 
take it from the fire. 



Jnolher Green Enamel, 

CHAP. XCVIII. 

Akc of the ftuiT for Enamels fix pound, 
wherewith mix vvcll Ferretto of Spain 
well ground three ’ounces, arid mix wiai it 
48 grains of Crocus Manis them into 
the furnicc, &c. Tiicfc furnaces arc made 
from about four to fix inches for all Ena- 

t 



Jnother Green Enamel, 

'ir ■ . . .. 

C H A P.' XCIX.^ 

T Ake of the ftuff for Enamels four 
pound, which in few hours will be 
refined, then caft it into svatcr , and put it 
L 4 again 
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again into the furnace, and let it refine, then 

add thefe two powders well mixed at three 

times, to wit, of Brafs thrice calcin’d two 

ounces, of Crocus Martis 

ger 48 grains, put them in the furnace, and 

when they are well incorporated, take 

them from the fire ; This is a fair and 

good Enamel. 



^"^lack. Enamel. 
CHAP, C. 

'J' Ake four pound of the fluff for Ena- 
mel, of Za^cr and Manganefcy of each 
two ounces prepared, and well mixed, in- 
corporate the fluff and colours , put them 
in the furnace in a large pot, and when re- 
fined caft them into water , then put them 
in the furnace again, and they will foon re- 
fine, and make a Velvet Black. 



% 



f 
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Another ‘~Black,EnameL 
CHAP. Cl, 

'P'Akc of the ftuff for Enamels fix pound, 
of ZaQer prepared, of Crocus Martis 
made with Vineger, of of S^^ain^oi 

each two ounces^ grind and mix well toge- 
ther thefe three powders, with the ftuff for 
Enamels, put them into the furnace, and 
when refined caft them into water, put 
them in the furnace again, and take the En- 
amel out when ’cis incorporated , and the 
colour plcafcth you. This is a fair Black. 



Another Blacky Enamel, 

CHAP, cii: 

'J’Ake of the ftuff for Enamels four 
pound, Tartar {o\xr ounces, s^anganefe 
prepared two ounces, grind and mix thefe 
two powders well with the ftuff for Ena- 
mels, 
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mels, fct them in the furnace in a large 
pot, when meked and refined, call: them 
into water, and put them into the furnace 
again, let them refine. This is a moft fair 
Velvet Black to Enamel upon mcralls ordi- 
narily. 



^ ‘I^ed Snamel. 

i 

CHAP, cm, 

'J’O four pound of the fluff for Enamels, 
■ add two ounces of Mmgme^e prepared, 
mix them well, and let them in the furnace 
in a large-pot, when ’tis refined and melted 
caft them into water, let them again in the 
fufnace,-and when refined take them out. 
This is a fair PurpUili Enamel . 



1 
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v?ft ■ - j Enamel. ^ 

CHAP. CIV. ' 

yAkcof theftrff for Enamels fix pound, 
of MAitgAnefe prepared three ounces, of 
Brafs thrice calcin’d fix ounces , mix them 
all well together , fet them in a furnace, 
and let them refine , then caftthem into 
water, and put them iino the fame pot, let 
theni boil, and when refined take them 
‘from the fire. ’ T is a good Enamel, •; 



.• J Tel low Enamel. ' 

C H A P. CV. 

"J* Ake of the fluff for Enamels 6 pound,' 
of Tartar three ounces, of Manganefe 
prepared 72 grains, grind and mix well 
thefe powders together, and then with the 
fluff tor Enamels, put them into the fur- 
nace in a large pot, when refined caft them 

» into 
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inco water j and fet them again in the fur- 
nace. This Enamel is of a fair Yellow 
to Enamel on Gold, where it (hews not 
well 3 if you add not. Enamels of other 
colours. 



Sk^ colour t A UnameL 

CHAP. CVI. 

^T^Akeof the ftuff for Enamels 4 poundj 
Brafs calcin’d to make a Sky colour, 
as in Chap. 2 1, of Sea-green made as in 
Chap, 25. of each two ounces, of Zd^tr 
prepared 48 grains, mix firft thefe pow- 
ders well together, then with the ftuff for 
Enamels, when .they are refined caft them 
into water, return them into the pot, let 
them melt and refine. This is a very fair 
and beautiful Sky colour, 



J 
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, Violet coloured Enamel, 

CHAP. cvir. 

'J'Akc fix pound of the ftufF for Enamels^ 
of Manganefe prepared three ouncesjof 
thrice calcin’d Brafs 48 grains , mix thefe 
two powders well together , then remix 
them with the ftuff for Enamels, put them 
into the furnace, and caft them into water, 
put them into the furnace again, and do a$ 
before. 




The f event b Wherein 

is fhoxvn the manner how to 
extraB 'Jellow Lak^ , for 
T^ainters^ from, ^rcom flow- 
ers ^ and all other colours^ 
with another way to extraB 
%ed Lahe^ (jreen^ A;^ure^ 
5 ^ urple^ and ail colours from 
all findes of Herbs and 
Flowers, / 

And to make Cochin, Ultramariiie,/*«fi^ Lake^ 
/ro;w Cochncc‘1, Bra(illy and Madder for 
Painters , and alfo to colour dlfcoloured 
TurcoiTcs j another n>ay to make a tranfpa~ 
rent Red^ And a fair Red to Enamel upon 
Gold and Met alls , things neither Vulgar 
nor common, 

I N this Book is fbown the way tq ex- 
tract all colout^s from Flowers and 

Heibs, 
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Herbs, for the ufe of Painters, which raay 
ferve alfo for glafs j and Lakes of many 
colours, and Uhrawarifie from Lafris Lazuli, 
all which things though in particular ufe- 
ful for Painters, may notwithftan ding ferve 
to colour glafs in the luperficies, and alfo 
in the fire of the furnaces, fuch is the 
ultramarine , and alfo the way to make a 
tranfparent Red in glafs, which feems at 
this day to be wholly loft, as a thing not 
profitable , and to make a fair Red^ to 
Enamel upon gold all materials in the 
Art of glafs, and at this day much con- 
ceal’d, and known tO few, and many other 
things which 1 judged meet to be put in 
this prefent work , which I believe will be 
acceptable to curious and ingenious Spi- 
rits* 



^Yelhiv Lakf to ’'Paint j from ’Prom 
Flowers, 

CHAP. CVIII. 

M Ake a Lee of Barillia, and of Liificj 
rcafoiiablcfirong; and inthisLcCi 

boil 
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boil at a gentle fire frefh Broom Blowersj 
that the Lee may draw to it all the tin- 
4\urc of the Flowcrs,which you ihall know 
by taking the Flowers out and feeing them 
whitejSe the colour well taken our, and the 
Lee will be yellow like good Trebian wine : 
then take out thefc Flowers , and put this 
;Lce in earthen dirties ( glafcd ) to the 
;fire,that the Lee may boil, and put into 
.it , fo much Roch-Alum , that with the 
fire, all the Alum maybe dilTolved j then 
make a fire, and empty this Lee into a vef- 
fel of clean water , and it will give a Yel- 
low colour at the bottom : let them fettle, 
^and decant off all the water, and again put 
upon them other frefh water, and decant 
at off ; let the timSturc firft fink to the 
bottom, and do this fo long, till you have 
taken out all the (alts of the Lee and 
'Alum from the tindfure ; obferving that 
,by how much the more you walTi this 
tindure from the. fait of the Lee and 
Alum , by fo much more will the tin- 
dure of the colour be fairer , and. more 
beautiful, wartiing it always with water to 
carry away the fait of the Lee and Alum, 
[Land at each time before you decant the 
water, let the Yellow tincture fettle to the 
M bottom. 
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bottom. Repeat this procefs, until you 
perceive the water run out Iwcet and with- 
out (altncfs as ’twas firft put inland dien at 
the bottom will remain a beautiful and fair 
Lake : which Iprcadjwhen wetjUpon pieces 
of white cloathj and dry it upon new ba- 
ked Bricks in the {hade ^ and you fiiall 
have a beautiful Lake of a Yellow co- 
lour, for Painters, and alfo for glafs. 



"To extraH Lak^ from wilde T*oppieSy 
F lower-de luces y Red Rofes, Red 
Violets 3 and from all forts of Green 
Herbs, 



Et what quantity of the leaves of 



Flowers of what colour foever they 
be, let every colour be by,it fclf, fair Green 
Herbs by themfcivcs : proceed with them 
as in Chap. io8, and you {hall have a 
Lake & true tin (Sure & colour from every 
Flower, and Herb, which will be a fair, 
and beautiful thing for Painters, and with- 
out doubt, worthy to be much cftccm’d. 



CHAP. CIX. 
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To extraSi a Lake^ and colour to 'Painty 
from Orange F lower Red Poppies^ 
Flower-deliices , ordinary Violets, 
Carnation and Red Rojes, Borage 
and Cabage Flowers^ Gilli-Flow* 
ers, from all Flowers whatfoeVer^ 
arid green from MallowSjT^imperr- 
nells,and all other Herbs, 

CHAP* CX. ' 

JAke of whatfocvcr Herb, or Flowcfj 
of vvhatfocver colour you will , which 
being bruifed green upon a leaf of white 
Paper, tinges it with it’s colour, thefe are 
good, but the Herbs and Flowers which 
do not fo, are not good , then pur inro ?t 
glafs body ordinary vita, the head 
mull be as large as pofsible, and in the 
top thereof put the leaves of whatfo- 
ever Flower or Herbs , from which you 
would draw a tindure, then luce the joynts 
Of the head, and thereto fit a receivcr,then 
M 2 ~ give 



1^4 The ftvembSooi. 

give a temperate hcatj that the thinner 
parts of the Aqua vita afeending to the 
headland falling upon the leaves and Flow- 
ers, may fuck out the tinfture, and d'iftill 
thence into the receiver coloured Red, and 
full of the tinfture of the Flowers, making 
all the fobtile part of the Aqua vha to 
afeend fo long as it comes coloured, and 
then diftill this Aqua vita coloured in a 
glafsvcfld, which will come over white, 
and may ferve at other times, and the tin- 
<aure will remain at the bottom, which 
muft not be dried too much but moderate- 
ly, and thus you (hall have the tinftureor 
Lake from all Flowers, and Herbs, lingular 
for Painters, 



Blew to makjr, 

CHAP, CXI. 

""I^Ake Quick-filver two parts, flour of 
Jj[ Brimftone three parts, fal Amomck 
eight parts, grind them all upon a Por- 
phcry,and with the Quick-lilver, put them 
in a glals with a long neck luted at the hot- 
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tom in fand , make a gentle fire till the 
moifture rife , then flop the mouthfbf the 
glafs,and increafe and continue the fire, as 
in fublimation, till the end, and you fhall 
have a Blew, moft fair and excellent. 



How to colour mtural ^ Xurcoifes 
dif coloured. 

* j f 

CHAP. C XI I. » 

1) 

P Ut Turcoifes difcoulored, and become 
white, into a glafs , pour upon them 
oil of fweet Almonds, keep this glafs upon 
temperate afhes, and warm, and in two 
days at moft the ftoncs will have acquired a 
ifioft beautiful colour. 



.. J: 
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'■ y / mixture to make ffihears. 

C H A P. CXIII. 

T Ake of Tin well purified and purged, 
three pound ^Copper well pur ified one 
pounds melt tbefe two metallssfirft the 
Brafssthen the Tin. and when they are well 
melted caft upon thorn fix ounces of Tar- 
tar of Red wine onely burnt, and one 
ounce and a half of Salt-peter , thfeia a 
quarter pf an ounce of Alum , and 
two ounces of Arfnick , let them evapot 
rate , then caft it into the form of a 
fphear, and you fhall have a good mate- 
rial, the which you (hall caufe to be bur- 
nifhed and polifh’d, which will ftiew well, 
and this is the mixture called Reel to 
make fphears. 
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The manner h0r^^ to colour within^Balls 
of glafs^ or other Veffe/s of White 
giafsjwith all forts of colour s^which 
will imitate natural Bones* 

CHAP. CXIV. 

•JAke a Ball, or other fort of glafsthatis 
white & fair, & Ifinglais which muft be 
infufed two days in comcnon water, then 
put this infufion into a white pan with 
fair water,and boil it till all be well tempe- 
red, obfcrving that the Ifinglafs will be very 
tender with much water, then take it from 
the fire, and when it is warm, put it into a 
Ball of glafs, & turn the glals round,that the 
Ifinglafs may fatten and wet every where 
the glafs within , this being done let the 
moifture drain and run out, then have in 
order thefe colours powdcred,to wit Red- 
lead 'y and catting it into the glafs it will 
make the laid colour ftick ( which will run 
in waves ) caft it into many places through 
a tube, then throw in blew fmalts making 
M 4 It 
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it flick in waves, within the Ball. Then do 
the fame with Verdigreas, then with Orpi- 
ment , next with Lake, all well ground, 
always cafting the colours in many places 
in waves, which by means of the Ifinglafs 
which hath moiftned the glafs within, 
thole powders will every where flick to 
the glafs ; and fo (hall you do with all 
colours. Then take Gefio well powdered, 
and put enough thereof into the Ball, and 
fuddainly turn it about, that it may ftkk 
every where to the. glafs within. Do this 
work nimbly whilft the moifture of the 
Ifinglafs glafs lafi:eth,that the powder may 
flick well, then empty by the hole of the 
glafs the Geffo which is within the Ball, 
which fhall then appear of divers colours 
with a moft fair appearance like the na- 
tural Toics of hard ftoncs, and at laft tliefe 
colours (when the Ifinglafs is well dryed) 
flick fo that afterwards they will not fall 
off, and alw'ayes their colour is moft fair 
without. Fit to thefe Balls a foot of wood, 
or of other fluff painted, and they are held 
for beauty before Cabinets , and for Mer- 
chants counting houfes very fair. 
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Xiltra-marinc. 

CHAP. CXV. 

T Ake fragments of Lapis Lazuli , found 
plentiful at Vemce at a low price , let 
thefc fragments be well coloured with a 
fair Skie colour , lay afide thofe that are 
not coloured, calcine them vvelUn aChry- 
fible, and fo heated , caft them into cold 
water ,repeat this twice, then grind them 
upon a Porphyrie,to an impalpable powder 
as fine as wheaten flour filted. 

Take then three ounces of the Rofin of 
the Pine, Black Pitch, Maftick, new Wax, 
Turpcntincjof each three ounces, Linfeed 
Oyl, FrankinccnlCjOf each an ounce, dif- 
folve them in a new earthen Pipkin at a 
gentle heat, ftir and incorporate them 
with a Spatula , then caft them into cold 
water, that they may cleave in a lump tor 
your need. 

Take for every pound of Lapis Lazuli 
ground as before, ten ounces of the afore- 
laid paft of gums , which ditfolve in a 

Pipkin 
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Pipkin at a gentle fire, and when it is well 
dilfolvedj caft in by little and little, the faid 
powder of Lapis Lazuli^ and incorporate it 
with the gum with a Spatula, I caft all the 
materials thus hoc being incorporated 
fuddenly into cold water, and bathing my 
liands with Linfccd Oyl, made a round 
paftill hereof long and proportionally 
thick. Of thele paftils you may make one’ 
or more according to the quantities of the 
materials, keep thefe paftils fifteen days in 
3 great vclTel full cf cold water , changing 
the water every two days, then fhall you 
fcoil in a Kettle common clean water, the 
pdftils in clean and well glafed earthen 
pans, and caft upon them warm water, and 
lb leave them till the water is cold, the 
faid water being emptied out, caft upon 
therti Hew warm vvatcr, and when it is cold 
empty'it out, putting in again warm wattt, 
and when it is cold, empty it out, putting in 
again warm water , repeat this fo many 
times tifl the paftils be diftblved by the 
warmth of the water, then put in new 
warm water, and you llnall fee the water 
will becoldurt?d of a Sky colour, decant 
the water into a pan well glafed and clean- 
fed. This catting on of warm water upon 
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the paftils, muft be repeated till it be no 
more coloured, but obferve that the Watef 
be not over hot, but lukc warm onely, for 
too much heat makes the Ultramarine 
grow black. All thefc coloured waters 
ftrained into pans , have in them the un- 
duofity of the gums, therciore they muft 
be left to fettle 24 hours, that all the eo- 
Jour may fink to the bottom, then the wa- 
ter with it’s unduofity muft be leafurely 
decanted oft, put upon the paftils clear wa- 
ter, and then ftrain the cold water thorow 
fine ftrainer, ftirring the colour that it 
alfo may pals the ftrainer, and by this means 
a great part ot the foulncfs and undluofity 
ivill remain in the ftrainer ,wafh the ftrainer 
jilways with fair water. And with new 
water pafs the ultramarine thrice thorow 
the ferce, walhed every time, and then ulu- 
ally all it’s filthinefs will remain in the 
ftrainer. Put the Ultramarine into clean pans, 
decant the water foftly oft, which dry of 
it’s feJf, and you lhall have a moft beauti- 
ful Ultramarine , as I have often made it at 
^ntwerji. The quantity from a pound of 
Lofis Lazuli fhall be more or lefs accord- 
ing as the ftone is of a fuller and fairer co- 
Ipur* Then grind it to an impalpable pow- 
der 
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der on a Porphyrie ( as is abovefaid ) and 
’twill arife raoft beautiful. If you take 
common Blew fmalts ground on a Por- 
phyrie to an impalpable powder ^ and 
incorporate it with the gumm paftils with 
the forefaid quantities , keeping them in- 
digeftion in cold water 1 5 days with La^s 
Lazuli, and work thorowout as in Lafii 
Lazuli, you fhall have a very fair and light- 
ly Blew Bice, which will feem 10 be zri Ul- 
tramarine. Thcfe Blews not onely ferve 
for Painters , but to colour glals excel* 
lently. 



^ Laks from Cochineel for Vainten, 

C H A P. CXVI. 

INfufe one pound of the {hearings of the 
finell Woollen Cloath in cold water a 
day, then prefs them well to take away the 
unftuofity the W^ooll hath frohi the 
Skin, then Alum thcfe {hearings after this 
manner. 

Take four ounces of Roch*aIum , two 
-ah ounces 
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ounces of crude Tartar powdered , put 
them into a fmall pipkin with about three 
flagons of water, when it begins to boil put 
in the FIox , and let them boil half an 
hour at a gentle fire, then take them off to 
cool for fix hours , after take out the 
Flox and wafh them with fair water, let 
them (land two hours, then prefs the water 
well from them, and let them dry. 



J ^fa^ijiery to extraSt the colour from 
.Cochineel. * 

CHAP, cxvir. 

C old water four gallons, wheaten bran 
four pound , Saline of the Levant, 
Fenugreek, of each a quarter of an ounce, 
put them into a pipkin over the fire till the 
water become fo hot one may hold his 
hand in it, take them from the fire, cover 
the pipkin with a cloath, for twenty four 
hours, to preferve well the colour, then de- 
cant the Magiftrie for ufe. 

Put into a clean pipkin three gallons of 

cold 
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cold water, and one ot the faid Magiftcry^ 
when it boils, of Cochincel powdered, af- 
ter this manner, in a Brafs Mortar, powder 
and ferce one ounce of Cochincel, fo ma- 
ny times, till all pals the ferce, at laft take 
a little crude Tartar, pound it in the mor- 
tar, and ’twill take up all the tindlure ftick- 
ing to the bottom of the Mortar, and to the 
Peftle, mix this Tar/jjr with the Cochineel 
fcrccd, and as foon as the water in the pip- 
kin boils put in the Cochincel , and let it 
colour the water whil’ft you can fay 
ferere. 

Then take the Flox Alumed as before, 
which mud firft ftand in a pan of cold 
water for half an hour, and when the wa- 
ter is well coloured, prefs well the water 
front the Flox, pat it into a pipkin, and fttr 
k about very often, with a little Hick, that 
the Flox may be well tinged , let it ftand 
. half an hour over the fire that it may boil 
gently, then take the pipkin from the fire, 
and take out the Flox , mixing it with a 
clean ftick, put it into pans full of cold wa- 
ter, and in half an hour let all the water 
drain off, and put more cold water, let that 
drain, and prefs it well, and fet it to dryii 
a place wncre no duft falls , fpread it a- 
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broad tliat it may not become mufty, and 
beat again. Tajee heed that the fire be al- 
ways very gentle, for with two ttronga 
fire the colour becomes Black. Then {hall 
you make a Lee in this manner, to wit. 
Take allies of Vine branches, or of 
^Willows, or of other foft wood, put them 
upon doubled Canvas , and pour gently on 
them cold water , let the water run into a 
oan, pour twice this drained liquour upon 
:he alhes, and let the Lee fettle 24 hours, 
r hat the alhes may fink to the bottom, and 
vhen ’tis pure and clear, decant it off into 
other pans,puttingby the terreftriety which 
.s not good. 

Put the faid coloured Flox , into a clean 
-.nd cold pipkin, with the Lee,boil them’ at 
jf moft gentle fire, for fo the Lee will be 
inged with a Red colour , and will draw 
he tin£lure from the Flox, and at firft take 
\ little Flox and prefs it well , and if the 
:olour be difcharged,takc the pipkin from 
the fire, and this is a fign that the. Lee hath 
drawn the tinfturc of the Cochineel from 
the Flox. 

riang an Hjprocras bag of Linnen, over 
a great and capacious pan, ftrain thorow 
this bag all the lindlure from the pipkin, 

and 
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and let the Flox alfo go into the bag, when 
the Lee is drayned^ prefs the bag where 
the Flox arcj that you may have all the; 
tindure: Then wafh the bag from the 
hairsof the FloXj turning them infide out- ' 
wardsj that they may come forth pure and 
clean. 

Then take 12 ounces of Roch-alum 
powderedj put it into a great glals of cold 
water, let them ttand till all the Alum is 
diflblvedjthen fitlyplace the faid bag well 
waihed from the hairs of the Flox betwixt 
two flicks in the air. The bag mult be 
large at the mouth, and narrow at the bot- 
rom,fowed in the naanner of a round pyra- 
mid , and under the bag fet a clean pau, 
then caft all the Alum water into the pan 
where the tinfturc of Cochinecl is, and 
you fhall fee the Alum water fuddenly fe* 
paratethe tindure from the Cochinecl like 
asaCoagulum doth. Then with a clean 
dilh caft into the bag all the faid tinfture 
and Lee, which will run clear out of the 
bag, but the tindure will flick to the bag. 
And when all the water is well neer out, 
if happily any ftrain through fomewliat co- 
loured, pour it again into the bag, and then 
this fecond tuns ’twill leave all the tin- 

dure 
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ifturc in the bag, and the Lee will then run 
white and difcharged of tindure. Then 
take clean fticks, and therewith mix the 
lindure which fticks on the bag in gfofs 
pieces, and have in readiiicfs new baked 
bricks, where >n fpread little pieces of lin- 
nen,andon the linnen ftnall pieces of Lake 
(Which you (hall take out of the bag, let 
them dry well, fprcad them not too thick 
that they may foon dry, for when the Lake 
ftands long wet it grows mufty and makes a 
foul colour. Wherefore you may , when 
,:he brick hath fucked out much moifture 
lake another new brick, and fo you iliall 
wn dry it. When ’tis dry take it from the 
■ inncn,and this is a good Lake for painters, 
•tvhich I have oftentimes made ztpifa. Ob- 
serve, that if the colour be too deep , you 
>uft give it more Rock-alum , but if too 
light Icfs Roch-alum , for fo the colours 
jare made according to you guft and wilL 



N 
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Lake of nSrafil and bladder lOerj/ 



I F you would make a Lake of thefemate' 
rials each of them by themfelves , you 
fhall do in every thing as is before laid 
of Cochincelj colouring the water with one 
of thcfe materials, but you fhall not ufe lo 
much Aluni by an ounce as you did in 
CochinecI, for Cochineel hath it’s tin(^h^rc 
deeper than Brafil,& Madder have. Wher- 
fore you fhall give them their proportion, 
which you fhall find by pradice. And alfo 
to one pound of Flox you fhall ufe more 
Brafil or Madder , for they have not lb 
great a tin£ture weight to weight as Co- 
chinecl hath. And in this manner yon 
fhall have a very fair Lake for Painters, 
and with lefs charge than that from Co- 
chineel, and that from Madder in particu- 
lar will arifc moft fair and very fightly. 




CHAP. CXVIII. 
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Lakef om Cochineel after another and 
more eajie manner^ 

CHAP. CXIX. 

TN this way invented by me at Pifa, you 
Jl. meet not with FIox nor Magifteric, nor 
Lee , nor dying the Wooll, nor fo many 
things as go the former, which indeed is a 
very laborious way, though moft true. Euc 
this way is moft eafiejand worketli the fame 
leffed, and ’tis this which followeth. 

V In a pottle of Aqua vita of the firft run- 
rliing, put one pound of Roch Alum well 
powdered, when it is all diffolvcd, put in 
an ounce of Cochineel powdered and filled 
in every thing as before > pUt all this in a 
glafs body with a long neck , and iRakc it 
well , and the Aqua vita will be wonder- 
fully coloured , let them Hand four daysj 
then empty this fluff into a clean earthen 
glafed pan, then diflolve four ounces of 
Roch-alum in common water * caft this 
into the pan of '^ita coloured with 
N a CochU 
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Cochineel, and put tins into the Hyfpcras 
bag, and fo proceed throughout as in the 
1 17 Chap. This is a moft noble Lake from 
CochineeLmade with fmall pains, and in 
much greater quantity. All this was tryed 
at Pifa. 



A tranffarent‘I(ed tn Glafs. 

CHAP, CXX. 

T-Ake Mangmefe ground to an impal- 
pable powder, mix it with as much more 
refined Salr-peter, fet it to the fire in an 
earthen pan to reverberate and calcine ^ 
hours, then take and wafh it with common 
warm water Irotn it’s faltnefs, the fait be- 
ing feparated, dry it, and it will be of a 
Red colour, hereto add it’s weight of [d 
Armonitick , and grind them together on a 
PorphyricjWct them with diftiU’d vinegar, 
let them dry, then put them in a Retort 
which hath a large bodv,atid a longiicck, 
give them a fublimtng fire in fand for 12 
hours, then break the glafs , and take all 
that is fublim’d to the neck, and body of 
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the Retort 5 & mix it with the bottom & re- 
maining rcfidencc, weigh them and add as 
much fal Amoniack as rttall be wanting in 
this firft fublimation, grind them all toge- 
ther on a Porphyrie, imbibing them with 
diftilled Vinegar j then fublime them in a 
retort as before, and this iublimation is to 
be repeated after the fame manner fo long 
till the MAnganefe reffiain all at the bottoiri 
fufible. 

This is the medicine that colours 
ftal and paft into a Red* Diaphanous co- 
lour, and into a Rubie colour , there arc 
ufed of tltis medicine 20 ounces, to one 
^ of CryRall or glafs,but more or lefs may be 
, thereof according as the colour re- 
‘ cjuites. The Manganefe muft be of the 
beft from Ptemont^ to colour glafs ot a fair, 
and very ftghtly colour. 



p,' 
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^T^edas red as ‘^lood. 



CHAP. CXXI. 




T)Ut fix pound of glafs of Lead, com- 
I raon glafs ten poand, into a pot gla^ 
with white glafs, when the glafs is boil- 
ed and refined, give it Copper calcined to 
rednefs according«to diferetjon, let them in- 
corporate, mixing well the glafs, then give 
' it fo much Tartar powdered that the glafs 
may become as Red as blood , if it be not 
io much coloured, add Copper calcin’d to 
Rednefs, and Tartar it cotpe to this cp* 
lour. 






lU 
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' The colour of a Balafs, 

CHAP. CXXII. 

Cryftall fritt in a pot into a 
? X furnace, caft it thrice into water , then 
' tinge it with Manganefe prepared into a 
clean purple, then take Alumen (^atinum fift- 
'cd fine , put in thereof fo much as will 
make the glafs become purple , and this 
you (hall do eight times, and know that 
“Alum makes theglalsgrowYelloWjanda 
little Reddifh , but not blakifli , and it al- 
ways makes the Manganese flie away j and 
the laft time that you add Mmgtmefe^ give 
not the glals more Alum except the co- 
lour be too full, and fo you {hall have a 
moft fair BaUa% colour. 



N 4 Tc 
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ToextraB the Anima Saturni 



P Ut Litharge well ground into an 
I artheii pan well glafcd, pour upon it 
diftillcd Vinegar , which muft be higher 
than it four fingers, let them ftand till the 
Vinegar is coloured into a milkie colour, 
which it will fuddenly be, decant ofF this 
coloured Vinegar, and put new upon 
the Litharge, repeat this work till the Vi- 
negar bcconncs no thorc coloured. Then 
let ibcfe coloured Vinegars ftand in earthen 
pans glafed that the milkie fubftanceof the 
Lead may fink to the bottom, decanting off 
the clear Viiiegar, this milkie matt rial is 
the AnifliA S&turm , to wit the moft noble 
part,wbich ferves for enamclls,and dafs in 
many things, and if tlfis white fluff preci- 
pitate not well , caft upon it cold water, 
^hich is wont to make it fall to the bot- 



firVes for many things in Enamels 




CHAP. CXXin,' 
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tom , and when it doth not precipitate 
evaporate the Vinegars and waters, and the 
more fubtile part remains at the bottom 
good for many things in this Art. 



J fair T(ed to Enamel Gold^ 
CHAP. CXXIV, 

Akc Cryftall Fmr made in this man- 



ner , to wit , fait of Polverine ten 
pound , white Tarfo finely ground eight 
pound, make a folid paft with this fluff, 
and water, and make thereof as it were 
fmall and thin wafers. Futthefeon earthen 
pans in a little furnace made in the faffiion 
of a calcar, that they may be calcin’d with 
a good fire ten hours , and in deleft there- 
of put them in the furnace,near the Occhio, 
for three or four days till they be well cal- 
cin’d. Take calcined Lead, and Tin pre- 
pared as in Chap. ^3. Tartar of white 
wine calcin’d, of each two pound, mix 
them well together, and put them into a 
pot glaled with white glafs, let them melt, 
and refine well, then cafl them into water. 




• do 
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do this twice, then put them in the furnace, 
and when well refin’d in the pot give them 
of Copper calcin’d to Rednefs ten ounces. 
Let the colour purifie well, then give it 
Crocus Martis made with Aqm-fortis , jet- 
ting it in by little and little, as you do with 
Mmgmefe^ then let it fettle fix hours, and 
fee whether the colour be good , if not 
give it Crocus by little and little, till you 
nave thedefired colour. 



•rf fair Bed for Go/d after another 
Planner, 

CHAP. eXXV. 

'if'Ake Cryftall Britt ^ made as in Chap. 

124. four pound, melt it in a clean pot 
glafcd, caft it, when refined, into water,and 
refinp it again in the furnace, caft it into 
water a Iccond time, and refine it again, 
then put in by little and little of calcin’d 
Lead and Tin purified, half an ounce at a 
time, let the Calces incorporate, and when 
the gjafs becomes of an a ih colour, put in 
no more Calces, For too much of them 

makes 
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makes the colour white and not good; 
Let theglafs refine with the calces, then 
put into the glafs fine Red Lead two oun- 
ces , and when incorporated and refin’d 
well, caft them into the water i and fet 
them in the furnace eight hours, then take 
of the Copper calcin’d to Rednefs, and of 
white crude Tartar of each half an ounce, 
put them and mix them well in the pot, 
then add of Lapis Haematites , wherewith 
the Cutlers burnifh,and of fix^ Sulphured 
'each one Drachm , mix and incorporate 
thefe powders, and fee if the colour be too 
deep, give it a little Manganefei which 
makes it lighter, and if it be too light a co- 
lour give it fixed Sulphur, and Lapis H(Z- 
matites, and a little of Copper calcin’d to 
Rednefs, and a little Tartar o( white wine 
Iwith diferetion, and do this till it come to 
"the defired colour. 

t 

I 
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To fx Sulphur for the work, aho'Ve- 



CHAP. CXXVI. 

B Oil Flowers of Brimftonc in com- 
mon oil an hour^take them from the 
fire, and caft upon them the ftrongeft Vi> 
negar, and the Sulphur will fudddainly fink 
tothe bottom, and the oyl will fwimupon 
the Vinegar, empty the oyl and Vinegar, 
and put^ new oyl upon the Sulphur, repeat 
this thrice, and then you fliall have a fixed 
Sulphure, for the work abovefaid. 



Gkfs 
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Glaf ? a sT^ed as blood which may ferVe 
. for the aboVef aid fair T\ed. 

CHAP. CXXVII.' 

M Elt in a pot of glafs of Lead fix 
pound, Cryftallfntw ten pound, cafi; 
them when refined into water, put them 
again into the pot, when they are well re- 
fin’d give this glafs four or fix ounces of 
(Copper calcin’d to Rednefs,Iet them boil, 
and refine well, then give them Red Tartar 
powdered, w'*’ incorporate with the glafs, 
let them refine, and fee if the colour pJeafe 
you, and if it be not heightned with the 
Copper, and Tartar , put it again to an- 
neal till it come to be fufliciently Red, this is 
. done to heighten the colour. . 

-it-c 
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\An approved way to make a fair Eed 
Hnamel for Gold. 

CHAP. CXXVIII. 

I 

T Ake of Cryftall Fritty boil it as in 
Chap. 124. fix pound, refine it well 
in a glafed pot , and give it fine Calx of 
Lead and Tin prepared , as in Chap, 113, 
. four ounces at four times, when well refin’d 
and incorporated caft them into water, and 
then melt and refine them well again in 
the furnace , and give this glafs at three 
times one ; ounce and a half of Coppet 
calcin’d to rednefs,wbich makes the deep 
Redi mixing the glafs well , and let this 
powder incorporate, and refine well in the 
glafs, and within two hours give it CmuS 
Mortis made as in Chap, 1 6, one ounce & a 
half at three times, let it mix and incorpo- 
rate well in the glafs three hours, then add 
^ fix ounces of Tartar burn’d, with one ounce 
of the foot of the Chimny well vitrified, 
and with thefe powders mix half an ounce 
of the faid Crocus M&nhy put thefe pow- 
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ders well ground into the glafs at four 
times, mixing them well, and interpofe a 
little (pace between each time, for they 
make the glafs fwell and boil exceeding- 
ly, when all the powder is put in, let the 
glafs refine three hours, then remix them,’ 
and take a proof, to wit, a little Bowl of 
glafs, and fcall’d it well, if it take a tranfpa- 
rent Red, as blood, it’s well, if not, give it 
new 7dr‘f4r burnt with foot, and Crocus Mar~ 
W, by little and little , till it come to the de-' 
^fired colour , let the glafs ftand to fettle, 
and an hour after you put in the powder,’ 
jtake another proof as before. This is good 
to Enamel , and proved often- times at . 
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A tranfparent Red, 

CHAP. CXXIX. 

(^Aklnc Gold with Jqua-regis ^ manj 
times j pouring the water upon it five or 
fix times, then put this powder of Gold in 
earthen pans to calcine in the furnace till it 
become a' red powder, which will be in ma* 
ny days,then this powder added in fufficient 
quantity,, and by little and little, to fine 
Cryftall glafs whicli hath been often caft 
^ into water, will make the tranfparent red 
of a Ruble as by experience is found. 



|V 
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The way to fix Sulphur for a T\pfej^ 
Hed to Enamel on Gold, • / . 

CHAP. CXXX/ 

M Ake a ftrong Lee of Lime, and Oa^ 
ken aihes , boil lufficiently Sulphur 
in this Lee, which takes away a certairt 
unftuous and cotnbuftible colour which 
Sulphur hath in it; by changing the Lee 
the Sulphur becomes white and incom- 
'Duftiblc and fixed, good to make this Rofe* 
ced for the Gold-fmiths to Enamel ’upon 
Gold. 




O Vitrioium 
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.Vitriolum Veneris which was 
gan at the, end c/ 3 * Chap, 

CHAP. CXXXI. 

S Et Chryfibles luted and covered in an 
open wind furnace with burning coals 
over them j let them ftand two hours, and 
then at laft let the furnace cool of itfcif, 
then take out the Chryfibles, and you (hall 
find the Copper calcin’d to a blatkifhco- 
lour^having an obfeure purple, which pow- 
der, and ferCe well , then cake a round vef- 
fcl of baked earth plain at the bottom, 
which will bear the fire, fet thefe pans in an 
open wind furnace, on iron bars fet acrofj, 
fill the pans with kindled coals , and put in 
the aforefaid calcin’d Brals, wherewith 
you have firft mixed to every pound weight 
there of fix ounces of common Briraftonc 
powdrcd,& when the fire begins to heat the 
pans, and the Brimftone to flame and burn, 
continually ftir the Copper with a long 
Iron having a hoock at the top, that it may 
not ftick, nor cleave to the pans-, continue 
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this till all the Sulphur] be burnt and 
fmoak no more, then take the pans from 
the fire thus hot, and all the Copper ,with 
'an Iron ladle or like thing, powder it well 
in a Brafs morter, and ferce it, which' will 
then be a black powder, • i • . 



Brimftone in every thing as before. Ob- 
ferve,that at the third calcination you let 
the pans ftand over the fire, fo long that the 
Copper acquires a red Lion colour , then 
take it from the fire , and powder it in a 
Brafs mortar, and you (hall have the faid 
colour to make the laid Vitriol as ^we are.a* 
bout to fay. 



with the fame quantity 
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Vitriolum Veneris without Com- 
pVcs^ from ivhich is extraBed the 
true and Iheiy Blew^ a thin^ mar- 
Dellous* 

CHAP, cxxxn. 

T? make then the F’itriohm Vemris a- 
bovefaid, cake one or more very capa- 
cious Glais bodieSjaccordingtothe quanti- 
ty of the Copper calcin’d , and prepared, 
to wit, to a pound of Copper take a body 
which will hold fix pints of water, put this 
common clean water into the body with 
calcin’d Copper intoafand furnace, give 
them a temperate fire for four hours, until 
of the fix pints of water, there be evapo- 
rated about two , which is feen by the 
eye; let the furnace cool, and gently de- 
cant off the water into earthen pans glafed, 
and the Copper which remains at the bot- 
tom put into pans in a turnace to evapo- 
rate all the moifture,and the water which 
is decanted into the pans will be coloured 
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with a full and wonderous fair blew , let 
them ftand thus in the pans two days to 
fcttlcj and part of the Copper will Unk to 
the bottomc in a Red fubftance, then Filtre 
the faid water with ufual linguets into 
glafs vellclsjand evaporate from the faid 
Copper all tht moifturej and with fix 
ounces of Sulphur calcined , powder and 
fercc it to a black powder ^ as in Chap. 

13 1, and then as in the beginning of this 
pour in water and extraft the Blew co- 
lour. Confider that in this work many 
pots will be broken jwherefore as often as 
the pots arc broken or cleft take a new one, 
left they break in the furnace, and all your 
jjlabourbc loft ; when the humidity is eva- 
..porated put the fame quantity of Sulphur 
j powdered and forced, and do as before. 
The reafon why the Copper is to be taken 
out whil’ft it is hot, is,bccaufe then it is bet- 
ter feparated from the pots,& it is impolfi- 
ble to feparate it , if you fuffer it to be 
cold, although you break the pots. 'Repeat 
this procefs not oncly four but five or fix 
times in every thing as before, Then the 
Copper will remain as a foft earth, and the 
better and moft noble tindure of it will 
he in the Filtred waters, all which mixed • 
O 3 toge- 
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together muft be Filtred with the ufual Hn- 
quets, and the fetlings and dregs maybe 
caft away as unprofitable , then you (hall 
have a moft limpid water , and coloured 
with a moft marvellous blew colour. 



The way to extraSi Vitriol from the 
faid colour’d waters, 

CHAP, CXXXIII. 

S Et then a great glals body that will 
hold three Flafques of liquour in allies 
or fand in the furnace , and with a tempe- 
rate fire evaporate the faid colour’d wa- 
ters, and neer to the furnace keep other 
glafs bodies full of thefc colour’d waters, 
that they may be warm > and now and 
then fill the great body , which is in the 
fand with glafs ladles, do this that the co- 
lour d waters may be put in warm , for 
being put in cold they will make the great 
glafs body break ; evaporate the colour’d 
liquour from ten Flafques to two and a 
• half or three, then thefc waters will be 
deep ^nd full of tinfture, which put into 

earthen 
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earthen glafcd pans in a cold and moift 
place for a night, and you fliall finde the 
Vitriol^ihot into points like Cryftals, which 
will appear like true Oricntall Emeralds, 
decant oft all the water that is in the 
pans , dry the Vitriol,and let it not ftick 
to them , then evaporate half this water, 
which will yield you new Vitriol as be- 
fore, Repeat this till you have gotten all 
the Vitriol. Put this Vitriol in a Retort 
well luted with a ftrong lute , fee you put 
no more than one pound of Vitriol in a 
Retort, which muft not be very large, and 
have a large and capacious receiver 5 make 
for 4 hours together a moft temperate fire, 
for if it be too ftrong the moift and windy 
:Spirits w'** firft arile trom this Vitriol, are fo 
powerful , and arife with fo great force, 
that no receiver is able to hold them •, let 
the joynts alfo be very well luted. At laft 
make a ftrong fire when the dry Spirits be- 
gin to rife in a white form , continue the 
fire till the Receiver begins to \\tax clear, 
and to be quite cold , then make no more 
fire, and in twenty four hours let the joynts 
be unluted, and the liquor which is in the 
Receiver muft be kept in glafs very well 
fealed. This is the true lively Azure,with 
O 4 which 
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which marvellous things are done , as you 
may well perceive by it’s fmelJ, which is as 
powerful andlharp as any this d^knowoi 
in naturc.Many things might be faia, which 
are paffcd over as being not pertinent to 
the Art of glafs, which happily you may 
judge upon better occafion ; the feces then 
which remain at the bottom of the Retort 
will be black, which left fomc days in the 
air of thcrafclves will take a pale blew, 
powder and mix this with Za^er^ and put 
it to Cryftall mctall as before , and with 
the faid quantity will be made a marvellous 
Sea-green. Wherefore I have here fet down 
the way to make this powder with much 
clcarnefs, prefuppofing that I have not pub- 
liftied an ordinary way to make it, but a 
true treafure of nature, and that to the con- 
tent of noble and curious Spirits. 
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AN INDEX. 

L Esid to calcine 62. To prepare Cryftall 
70, 7<J. Manganelc 1 5. Sulphur to px 
12 6 y 130. Vitriol /o Aquar-ionis 39. 
Tartar to calcine 37. to I urn 41, toextroH 
the fait 1 1. Zaffer to prepare 12. 

To make Aqua-fortis 38. Aqua Regis 
40. Crocus Martis Wtfc Sulphur 16. with 
Vincgcr 17. Aqua-fortis 18. with h~ 
qua Regis 19. Cryftal and Cryftalline 
Mctall 9 j 10. Frit 3, 8. Frits of- Cry- 
ftall 5P. 

Brafs to calcine 20, 21. for Ferretto of 
Spain 14JI5. torednefs 24, thrice 25j28, 
Vitriolum Veneris 51, 131, 132, 133. 

Glafs of Lead 6^. Saccharum Satur- 
ni 123. 

Salt from Poherine Rochetta and Ba- 
rillia i. a better way ^,from Fern and other 
herbs 5 j G7- 

Lakes 108, loy, no, ii8./row Cochi- 
ocel 11^,117, up, 

$phears 115. 

Tur: 
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Turcoifes have lofi their colour 112, 
Ultramarine 115. 

Blew III. 

Colours to make. 

'jtmethi^ in glafs 48. 

Balafs ingUfs tti.inCry^aU ; ; 

Black in glafs 51, 523 53. in Enmeh 
10O3 lOi, 102. 

Calcidony 42, 43, 44. 

Chryfolite in Paft 82, 

Emerald in glafs 32, 3 3. in ^afs of Lead 
^5, 66. in Pap 77, 78, 7^, 80. 

Green in glafs 3 3 j 345 3 5. w Enamels 97, 

$% 9p 

Girafole in Pafl 74, 

Granat in glafs 47. in glafs of Lead 69. 
87,88789. 

LapU Lazuli in glafs of Lead 72. 
Marble colour in glafs 5 6. 

Opal in Paf 74. 
peach in glafs 57. 

Pap^obfervations on them 90,91,92,'' 
Pearl colour in glafs 60. 

Purple Enamel 104, 

Red deep in glafs 58. aS blood 121 , 127. 
in Enamels 103. 

Trm- 
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Tranfparent in gUfs 120. Rofs red in 
glafs 120, 124, 125, 128. 

Ruby in Pa^ 74. 

Sea-green in glafs 22^2“^^ 2^, 2p, 30,' 

31,131. 

. Saphyre in glafs 49, 50. in glafs of Lead 
•yo.in Pafls 85,8^. 

Sky colour in sjafs 23, in glafs of Lead 
6%. in Pajls 83, 84. 

In Enamels 106. 

Topaz in glafs of Lead 6’j. in Pajl 74,81, 
Turcots in glafs 36. in Enamels 95, 

Tiper colour in Cry flail 73, 

Ftolet Enamel 107. 

White Enamel 94. white call’d Lattimoin 
Clafs 54, 55. 

Yellow in glafs 46, in Enamels 105. 
Cold Yellow in glafs of Lead 71. Obfervations 
of Yellow in glafs 4. 
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/ Obfcrvations on the Epiftle 
to the Reader. 



Oncermng oar Authour , and this 
work j I find no other mention 6 f 
him, than a bare namina him bf 
Garfo h his took ddla dot- 
trina univerfale , and bj Bor- 
netius dc fufficientia , Pag, 141. PPeither 
could* I ever find by ' flriR in/fuiry that 
the other piece promt fed in the Epiflle Dedi- 
catory, and the Preface, concerning Chymical 
matters^ wat ever publtfhed , neither have; J 
read in an) Spagyrical writers quotations 
drawn thence, wherefore I may eafily conclude, 
that it never came to light-, and it is no wonder 
he found no incouragement by this Book, to 
put forth that,fince this kinde of learning moft 
ufeful to mankind , was accounted fordid a^ 
below the fpeculation of men living in thofe 
times J who wholly bujied their fubtile wits, 
either in contemplations ufelefs , or indeter- 
minable, mofi of whofe notions were bare 
Aoyoiixxiai , But our mofl learned Baconj<x 

man 
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'tfuin of a mofl fublim^ , and piercing intelleBj 
in his incomparable Novum organum, hath 
fully confuted ^ fhcived the vanity ^ in e^ca- 
cy of that other veay^ and hath more wifely fub- 
fiituted another more efeBive and operative^ 
for the more folid promotion of Arts and Sci. 
ernes. This way of- ufeful learning hath 
been more experimently followed by fame parti- 
tular per fans y but not unlverfally throughout, 
But now ’tis like to make a conjiderable progrefSy 
beingdefigned by that mofi noble andhomurMe 
tompany of the Kings fociety at Grefham- 
CoUege ; which by the indulgence of His 
f acred Majefyyre^ored to his people y for the 
promotion of all virtuous undertakings y weekly 
eonvene to this very end and purpofey and daily 
bring in materials for this fair Edifice. 

One part of this defign this prefent Book 
contains, wherein is fet forth truly and plainly, 
the whole bufmefs of making and colouring glapy 
.which from his youth our Author had learned 
of able and diligent per fans, or what experi- 
ence^ or the fire bad taught him, and in many 
he teds you the time and places of his tryai 
andinventiony with all the circumf antes there- 
_ unto belonging. 

Ar: of Glafs. Our Eiiglifh word Glafs 
. is the fame with the Ducchj and is deriv'd 

front 
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from the Latinc, Ghfkumy which hy remo- 
vi/igthelafl fy Halle y is plainly Glafs ^ now it 
appears that Glaftum was called Vitrum, 
hy Caefar in his Commentaries, lib. 5, 
Where he faithy omnes Britanni fe vitro in- 
ficiunt, all the Britans colour themfelves with 
GlafSy & Mela, lib. 3 . cap. 6. Britanni, vi- 
tro corpora infcckijW Vitruvius, wjtf// died 
with'GlafSy for fo the learned Turnebus re- 
flores thefe places^ where Uwas anciently read 
Ultrum for Vitrum*,^«? that Vitrum is Ifatis, 
appears by thefe words of Vitruvius, they colour 
forworn of Indico Chalk from Selinutia 
Vitro, with GlafSy which the Greeks caU 
Ilatis , aS alfo by a Trcatife of Apuleius de 
iherbis, not publifbed, but is in the hands 
of DoBor Merrick Caufabon , larger and 
more correB than thofethat are pubUfjedyhe 
I. thuSy Herbam Tfatis alii Aogignemc pro- 
1 phetcc Apefion Itali alutam alii herbam vi- 
hturriy which is to be written, Ifatis alii An- 
gionen Prophetre Arofion Itali rutam alii 
herbam vitrum. Salmatius ever fafly puts 
Guaftum for Glallum, becaufe Britans 
continually call it Guadum , The which call a 
Blew colour Clafs. Pliny, lib. 2 2. chap, ij 

witnejjeth the fame in thefe words , (imtle 
planiagini Glaftum in Gallia Vocatur quo 

Britan- 
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Britannbrum conjuges nunifque toto cor- 
pore oblitK quibufdam in facris nudae in- 
cedunt. The Britilli Tt>ome» cover their bo^ 
dies with GlaftumjC^ in fame Fefiivals gond- 
ed.^nd Catnbden in his Britanniaj this is the 
herb we term Woadj and it gives a Slemjh 
colour, which the Britans at this day call 
Clafs, The reafon why Glaftum acquired 
this name Vrtrumj or Clafs, might be,becMfe 
all glafs hath Naturally (4s this Author 
and experience teacheth ) fomewhat of 
blewijbnefs in it, Vitfum comes /Votw Vifum 
4^ Aratrum 4 «fiiRi.itmtn come from Amum 
& rutum, the lajl fyllable being changed into 
trum, fo ifeodurus, lib. 16. cap. 15. Q^od 
vilui perfpicuitate transluceat, becaufe it is 
tranfparent to the fight : for in other metalls, 
jehatfoever is contained within is bid, but in 
Glafs all liquors, and things within appear the 
fame as without, hence it is that many tranfpa- 
rent bodies are call'd Vitrea , as the humour 
of the eye, the Sea, Rivers, waters by Phyfici- 
ans, HOTace, Ofidt, and Boethj Apuleius 

of a fpring, 

Glafs is one of the fruits of the fire. 
which is moflTrae, for it is a thing wholy of 
Art, not of Nature , and not to be produced 
without firong fires, I have heard a fingular 

Artifi, 
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Artifls menily to this pttrpafe fay, that their 
ifofejfion wo'ild Be the Iasi iti the world : for 
vhen God fhould confume with fire the Uai~ 
uerfe, that then all things therein would ri^ 
rifieandturato glafs. ^ich would Be true 
ipoa fu^pofition of a proportiomBU mixture 
f fit Salts,aad Sand or Stones t 
' ’Tis much like all fore of mineral of 
niddle mineral. / find Authors differ much 
iBout referring Glafs to it's Species.. Agri- 
:ola,iib. 1 2 * de MetalHs, maketh it & con~ 
retejayce, Vinccnc Bdluarenfis, lib. 11*' 
■ais it a flone, Fallopius reckons it amongfi 
Media mineralia,d«fii the workmen, when 
t is in a flate of fufion call it metall. But to 
:K it feems neither of thefe, which this gene-^ 
idl Argument fufficientlyevinceth,that all the 
^’mmenftoned are natural concretes , But 
dafi is a compound made By 4 rt, a ^roduH of 
.be fire, and never found in the Bowels of the 
tsrth, as all the others are. s, 

Mserefare as foBitiouS words of Art ari 
excluded out of the predicaments By the Lo^i- 
cians^yif is Glafs to Be excluded out of the for- 
mer species. Neither is it more to Be call’d a 
metall, concrete juyee, than Seer or Malt, 
fiarley, or Lime, a Stone, or Brick, Earth, cfi’Ci 
But to this argument Valiop, thus replies^ By 
i*, ask- 
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^asking of what OUfs we fpeak^ whether of th» 
which is ink's own Mine, and it' s own ^ont^ 
dr elfe of true Ghfs, and now e^dhaBed from 
the ftonel if cf this purifedj he faith 'tis 
no more Artificial', than a metall k extraBed 
from it’s Mineral, and pimfed. But if wi 
underhand k of that which H the frjl fione, 
then he faith that as rhetallin the Mine and 
proper Bone, fo glafs having it’s exigence in 
the fione, whence ’tis educed, is natural,. Ti 
tnhom 1 anfwer^ that Glafs is never found in 
that form in any Mine f hut onely Sand, and 
Stones which are the M aterials of it, /f»f 
Metalls ^tis far otherwife, which nature hath 
'perfeBly formed into a certain Species in pro' 
per veins, though fmetimes they are hy tht^t- 
forced out of the veins , and Earth or (ioneV 
wherein they in f mailer particles and Atoms 
lay hid. And with this difference too, that fre 
onely produceth or rather difcovereth Meiallif 
hy ids innate energie of feparating htterogene^ 
dus bodies and congregating homegeneous : But 
in Glafs ’tis far otherwife, for that is made hy 
vnking and mixing different parti of fait and 
fand, Faliopins to admiration denies, 

faying, that ’tis falfe that Glafs is wade of 
Ajhes,and he adds, that although Glafs-wen 
add afhes brought from Alexandria, or from 
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(her places, yet he faith that ajhet is added 
njlead of Nitre which the Antients ufed, that 
he) might moreeafily extraB Glafs from the 
"Uetalliite fane. Tet we may not fay that afhes 
i:r mixed with the Metall to make Glafs, but 
ht 'tis onely pat into the furnaces where 
yUfs is melted^ that Glafs maybe more eafdy 
.'diued from the fmalleft and inmof particles 
,»/ the Glafs- (lone, that is, of it's proper Aie~ 
ill •, fo far he. But this flrange opinion is eaflj 
uOrfated j for if Glafs were extraBed' from 
he (tones onely, then the weight of the Metall 
nu^ needs be far lefsthdn the ftones alone, but 
in truth the weight of the Metall far furpajjetb 
hit weight, for 100 weight of Sand yields a~ 
eve 150 of Metdl befides , the Salts compa- 
kg Glafs are the moB fixed falts ^ which the 
he cannot raifewith themofi vehement heat^ 
Again in old windows of French Glafs, in, 
■(wt part which lies towards the air, you may 
mnifejlly difcern, nay, pick out pieces of falc^ 
eefly difcoverino their nature to the tifi- 
furthermore in the fne(l GlajJeS, wherein the 
filt is mo(l purifed, and in d greater propor- 
tion of fait to the f and, you jhaJl fnd that fuch 
Glafjes (landing long in fabterraneois and 
mi(l places will fall to pieces, the union of the. 
ftlt and [and decaying. And this is the rea- 
P 2 fori 
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of that faying , that Venice Glaljes wit- 
break mthpoifon^ which is true of fame Mi-^ 
neral , but not of Vegetable or animal poyfon^: 
AU which mamfeflly evince that fait remaim 
in the Glafs in fpecie. Add hereunto that «•, 
periment of Helmontj Cap. de terra, 
thus faith Si vitri pollinem pluci alkal;' 
quis colliquaverit ac humtdo loco expo-,, 
fuerit, reperiet raox totuni vitrum refok. 
in aquamycut H affundatur Chryfuka, ad.j, 
dito quantum laturando alkali fuffecerir 
inveniet ftacim in fundo arenam federe co- 
dem ponderc quae prius faciendo vitrCj 
aptabatUr. if you melt f ne flour ofclaj . 
with good flore of Sandever, and fet them ii 
a moifl place, you fhall foonflnd all the G/4/ . 
refolved into water , whereunto if yo/i pouray 
much Aqua- fonts, as will fuff.ee to faturati^ 
the SandevQT, you fhall find the fand prefexf 
ly fettle to the bottom in the fame weight whief ' 
was put in at frfi. i 

And in this experiment the fait is imbi-^ 
bed, and taken up by the Sandever, and Acp}i. 
Regis, and fo the component parts analyfed inti, 
their former principles, which were before con- 
fufed in the compound. 

A fecond general argument is this , that 
though the faid concrete jufces fiones anA 

Ghfs, 
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Ghfs^ have fujion in the fire^ yet neither 
all fioneSymr all concrete jttyces, Metalls^wcnr 
Semimetalls have fusion ^ fuch are Talc and 
EnglilR Spaudjfal ArmoniackjTincala &c. 
Reckoned amongji concrete juyces ; nor Dia- 
monds , Cats-cycs , Agate , jafpcrs ^ nor 
moji other pretious (lanes ^ nor Marble ; Nor 
many other (iones rrheremth the infide of thefe 
furnaces are built. Neither can Mercuric 
mong^ Metalh be faid to melt, nor amengfl 
the middle Minerals Orpiment ; and though 
Mflj? of them have fufion , yet none of them 
have duEliliticy but Metalls onely, and they one* 
ly tooy when they have received a great degree 
of cold • for when they are red hot the parti- 
cles of them flick not together , nor are fa 
Tenacious as Ghfs isy which onely whilfl it is 
red hot} will with fmall force of the breath re- 
ceive any fajhion or figure , and by blowing 
form a cavity^ none whereof any of dte afore- 
faid bodies will do ; befides metall poured outy 
when meltedy will run into many fmall globuli y 
or pieces y but glafs flicks together in a lump 
even in the furnace it felfywhen the pots are 
broken. And this quality of duBilityy and te- 
nacity y / make to be the ejjential dt^erence of 
glafs from all other bodies • nay from all 
other fubftanceSy which have gotten the name 

P 3 
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of glaf, a; Vkium AmiiTionii\ Mofcovie 
gUfs, md tricks or other fames ’Vttnjied , 
ther whereof will kem this tryal, Hdtich ra- 
ther have their demwmation from their trm- 
fparemyj ( Vitriolum too hath a Vitro) 
than from their intrinfecd nature and pro- 
perties, Buttofhorten this comparlfon., t fhall 
here fetdown the proprieties of glafs ^ wherely 
any one may eajily dijference it from all other 
todies, 

1 ’T/V a concrete of fait and fand or 
fio/tes. 

2 ’TiS Artificial, 

5 /[ welts in a fjrong fire, 

3 when welted ’tis tenacious and flicks lo- 
gether. 

4 H wafs not nor confumes in the fire, 

5 ’Tis the lafi ejfeB of the fire, 

6 when welted it cleaves to Iron, 
&c. 

7 ’Tis duRile whUfi red hot, and 

idle into any form, hut not malleable j and way 
he blown into a hol/ownefs. 

8 Breaks being thin without annealing. 

9 ’ 7 IS friable when cold, which wade our 
proverb. As britle as glafs, 

10 ’Tis diajfhamiiS either hot or cold, 

' ’ ti rh 
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II ’Ti$ flexible and hath in threeds nio 
turn rcdiicutionis. „v-, 

13 . Cold and wet dif mites and breaks 
itf efpecially if the liquors be faltijh^and the 
gJafs fuddainly heated. 

11 Jt onely receives fculpture, and cutting, 
from a Diamond or Emery flone. . . 

14 ’Tis both coloured and made Diaphatms 
as pretiotts flones. 

1 5 Aqua fortiSj Aqua Regis, and McrcUr 
ry, difjolve it not as they do Me tails. 

1 5 Acid juyces mr any other thing extroB 
either colour , taib , or any other quality 
from it. 

16 It receives polijhing. . 

17 Itlofeth nor weight, nor fubflance^ with 
the longeft and mo(l frequent ufe. 

1 8 Gives ftijion to other MetaSs and foftens 
them. 

19 Receives aS variety of colours made of 
Met alls both externally and internally , and 
therefore more fit for Painting than any 0- 
ther thing. 

30 ’7/5 the moil plyable and fafhionaUe 
thing in the world, and befl retains the fot m 
given. 

11 It may be melted hut 'twill never be 
calcined. 

P 4 12 An 
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22 An open ghfs pil'd with water in the 
Summer will gather drops of water on the out- 
pde^ fo far as the water reacheth , and a mans 
Ireath ilcwn upon will manifepiymeifien it. 

2 3 Little tails as tig as a Nut pil'd with 
Mercuryj or water ^ or any liquor^ and thrown 
intothe pre^^as aJfo drops of green glafs Iroken 
fly a fj under with a very loud ^ mof jharp noife. 

24 fFine Seer nor other liquors will make them 
TKufiy^ nor change their colour nor ruf them. 

2 5 may le cemented as Stones and Metals. 

2 6 . A drinking ClafspU'd^in part with water 
(Seing rul’d on the hrm with the finger witted.) 
yields Mujieal notes , higher or lower ^accord- 
ing as 'tismoreor lefs full , and makes the li- 
queur frisk and leap. 

Antiquity of Glafs. 

C oncerning the Antiquity of Glafs ^ our 
Author here fetcheth it from Job Chap. 
zS.v.ij.Who inthis Chapter from v.i^.tothe 
2o»h compares wifocm to the choicefi things-^ and 
inthis i7*>‘ \. faith ^Go\(\ and Glals fliallnot 
be equalled to ix.So our Author from the Vul- 
gar Latinc tranllationj the SeptuaginrjHic- 
rcm,SerdsjElias in ro Mcnclatorc.Hicron. 
Pineda, Biblia Tigurina, & Syriac,tut h- 
cinth in the Arabitk tranflation. 
Cryftallj^^Chaldcc, Santes , Arias Mon- 

tanu". 
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lanus, FcrlUrus. Hebrews Ni- 
cetas foUoves 5 and the King of Spains edi- 
tion, and fo the Engliili trarllation. 

A ftonc more prctioiis than gold, as 
Pagninus fnm Rabbi Levi Kimhi. 

A Looking gUfs, as the Thargum rr»- 
ders it 5 yerdoaps hecaufe in that time or age 
Lcoking-glalic s nere firft invented and high~ 
Ij valued^ Leihg made of yrecious materials y 
aid fo Munccr reads it. 

GJafs of Cryftall, Vitium Cryftallinum, 
Ccmpluttnfis. 

A peril, 4i Vatablus. 

A Diamond, Pabbi Abrab am , Rabbi 
Mardocai, 1 agnin , Cajetan, Italian, 
^panifh, French, High and Low Dutch. 

A Pyropus or Caibuncle , or feme fuch 
neat and precious Cemmy as others,fo Pineda : 
But loth tlofe are the fame name of one (lone, 
which the Ancients gave to fuch a gemm ua 
would jl:ine ly night ^ut there's none fuch in 
nature the later writers take the Ruby for it. 

The reafen of this difference in the tran- 
flators , is , Lecaufe th^ Original word Ze- 
cl uchih (cmes fnmthe root Zstcac which fig- 
nipes to purific , to cleanlc, to fliine, to le 
vthiic, tranfparenr. The fame word is 
applied /o Fran kir.ee nlc, Exed. 30. 34. and 
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is rend fed hy the Sepmagint , Pellucidj 
^ence ’tis mmife^ why fa many rendrings of 
the text, fince the word in general fignifieth 
enely what's tranfparcnt and beautiful , there- 
fore the tran/lators might apply the word to any 
thing which was of price and value , for fo the 
text requires j and tranfparent too , for fo the 
sword requires. But it feems to he neither 
Diamondj Carbuncle, lac inthj for thofe 
OKn/ientioned /':« Aaron s Breft- plate, Exod. 
38. and this word here not to he found in 
that Chapter. Jifor Glafs »or Cryftal , he- 
caufe 'twQuld feem incongruous , that thofe of 
fo mean a value fbould he brought into empa- 
rifon, the former being made of Materials ve- 
ry common, and the latter could not hut be vul- 
gar. Be f des, ‘tif probable this word fubjayned 
to Gold, was added after it for amplificatm. 
uidd hereunto^ that Glafs is, m where mention- 
ed in the Old Tcftatnent, though frequently 
inthet^ewby 5, Paul, S. James, and in the 
Revelation, dnd indeed who can ima^ne 
that a thing ft for fo many iUujlrations , and 
comparifons , and of fo common ufe, could be 
pafjed by in (Hence, if known, by the Scripture 
fo full of elegancies in this kind I ^nd there- 
fore 1 judge it meet to keep the general word, 
ynd not to confne the fenfe to one pretious and 

troth 
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tranfparem fioffe , or things lut to extend it 
wider to all things that have thofe two pro~ 
perties in them. Bat too much of this in mdTc 
alicna. 

Ariftophanes feems to he the firflthitt men- 
tions this word lOcA©' , now rendered Glafs 5 
for Nubibus, Aft. 2. Sccn.i. /» 
Sthrcp fades ahufing Socrates, and teaching 
him a new way to pay old debts ^slzhy placing a 
fair tranfparcnt ftone fold by the Druggilts, 
and from which they Rrikc fire, betwixt 
tlie Sun and the acculation brought in wri- 
tingagainft him , for the Sun would foon 
m»lt away the letters of the accufation> 
which fione Socrates readily call’d 
whereon the Scholiaft thus , Driiggilfs fold 
precious ftones as well as Medicaments. 

And that the IKnucnis call'd xplov ^ (^the 

fame with yJh'i'ciK©' ) Crylfall. That Ho- 
mer knew not the namcy and that with him 
and the Antients , the word Eleftrum was 
ufed y the Scholiaft there teflifethy though he 
himfelf clearly deferihes our Glafs in thefe 
words. We properly call that Glafs which 
being melted by fire from a certain herb 
burnt to prepare certain veffels. Hefichius 
hath not the word /"» this fenfeybut Hya- 

len, Hyalooj HyaIoen,fliining and Diapha- 
nous. 
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nous. Tfff Etyrnologift hath it in this fenfe 
and fetchetb the Etymon from ^ ^ 
rainy from the Ukenefs it hath to ice ( which is 
congeledrain or water) in confidence and Dia- 
phaneity this fenfey as fame Glafsfrem 

glades ice. Ariftotlc hath twoProblems ofGkfSy 
firflyWby we fee through it,Se<a. 2. 61. fe- 
condlyy\\/hy it cannot be bended. Nm if 
thefe Problems mere Ariftotcls ( df learned 
men doubt whether they are or m ) then this 
feems to be the imjl Antieat piece cf Antiqui- 
ty for clafs. For neither in the Antient 
Greek Poets nor Orators fbaS you fnd any 
mention of clafs y though a thing jo fit for their 
pa^ofe as was above faid. And note the 

ambiguity of the word for Cry- 

fial was fo call'd as the SchoHaft , and 
Hugo Grocius, and thefe names are wont to he 
mixed by reafon of the Ukenefs of the things ^ 
and Gorraeus faithy that, a certain kind of 
Yellow Amber, and tranfparenc as Glafs, 
was call’d by lome Hyalus. The firfi then 
amongfi the Greeks, that without quefiion have 
mentioned Glafs are Alex. Aphrod. who thus 
faithy As the Floridnefs of a colour is feen 
through Glafs, and yet more clearly y lib. i. 
Probl. Glalfes in the winter in vehement 
and lu Jdcn heat coming upon them, break. 
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and again^ to break the Body of the GlaCsS 
And Lucian mentions verj Ittege drinking^ 
vejjels of Glafs. And Plutarch in his Sym- 
poliackj/tf/V^?,that fire of Tamarisk wood 
is fittcrt to form Glafs. 

That the Egyptians Ji^ere skilfull in this 
Arty appears Flavius VopilcuSj quoted hj 
Marcel. Donatus, in thefe words, Alexan- 
dria a City rich, fruitful, wherein no body 
lives idle , fome Blow glafs, others make 
Paper, &c. Tkongh Kichcr in his Oedipus, 
writing of the Egyptian Arts, mentions not 
this. 

Lucretius amongB the Latinc Poets, is the 
frfl I find mention Glafs , whofe yerfes I fhaU 
add , hecaufe they give his account of it's, 
tranfparency, 

nifi reBa foramina tranant 

Qualiafunt vitri^j^. 6oz, 60^. and again, 
Atque aliud per ligna^aliud tranfire per Aurum^ 
•^rgentoq-, foras, aliud vitroq-, meare, 1. 6. si 
9^9,990. 

But downwards all the other Poets. 

This Art was unknown to America , and 
all hf\2iyexcept SidonjOwfli China, who of late 
have learned to make it very perfpicuous of 

Bice, 
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jetcf j hat ver'^ brittle , and therefore not to be 
compared at yet mth oitrs, though it come neer 
it. Atlas Cinicus, pag. 6 , 

Blit to decide thh controverfie , ’tis mamfejl 
that Glafs could not bemkno 0 n to the Anti- 
encs, mufl needs be as Anticnc as Pot- 
terie it felf ^ or the Art of makii^ Bricks, 
for fcarcely can a Kill of Bricks' burnt ^ or 
a Batch of Pottery ware he made-y bat fame of 
the Bricks, and ware will he at leaf fuperf- 
cially turn 'd to Glafs, ^nd therefore without 
doubt 'twAS known at the building of the 
Tower of Babel , and as long before as that 
Art was ufedy and likewife by the Egyptians : 
for When the children of Tfrael were in cafd^- 
Vity , we read that making of Bricks was a 
great part of their bondage. And of this na- 
ture mufi that Foffd Glafs be^ whereof Fcrant 
Inaperams, lib. 2 5. cap, 7. thus faith, Glafs 
like to the Artificial is found under the eardt 
in places where great freS have been , neither 
whereof .fmek yield fp&rks of fire. Other 
Glajjes are found in round clots like fire- 
fioneS, jhining in the breaking, and trmfparent 
with greenefs, which in jhew refembleQcAo- 
phonta , and thefe itruck fparkle like fire- 
fiohes^ From which mtwithfianding they are 

difierent 
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diferent as well in their yegetatien proper to 
jire jloKes^ as alfo in fhining^anci much quicker 
melting, proper to Clafs. Of th-efe faidGlajJes 
fome are brittle, others folid, the brittle or 
crumbling, put in the fire, ftvelf and take the 
jhdpe of white pumice-fone , and afterwards 
the ftfining of Artificial Glafs : But thofe 
which are continued and folid , by a fmall 
change from the fire , pafs from blacknefs to 
white Artificial Gl.tfs. This Fo0 Gjafs is 
wrought by the Americans to make holes , and 
cut inflead of Iron. So far he. And happily 
of this fort of Glafs, was a piece thereof, which / 
lighted on at 5 . Albans, an antient garrifon 
of the Komsu\s,which I flruck off from a Ro- 
man Brick, ’tisof the fame colour and fub- 
jlance with what appears in ours at this dayi 
And no doubt but this Glafs was more fre^ 
quent in their Brick than ours, for they temper- 
ed their earth two years together, and Jo it 
wrought more firm, and clofe^, befides,they burnt 
them better. And this vitrification of earth 
made into Bricks, is not onely at the firfl burn- 
ing of them , but alfo as Imperatus obferves 
miglft be from great fires, to wit fuch as are in 
lme-Kils,ar.d Potters Kils , fuch as were mofl 
Antient in Afia and Africa, for in thofe the 

Bricks 
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B'icks Bat /have not heard 

mr fee ft any of them ritrifed in the firing of 
hottfes bitilt therewith. For it feemi that onely 
a f re made with layers of dried crude Bricks 
burnt in the fire^ can produce this e^eBy or elfe 
by the iray of Reverberation in furnaces where 
mofi vehement clofe continued fre$ are made. 

This Glafs lay long in the earth , though 
Helrriont affirms that Glafs there dijJolveSypu- 
trifes and turns to water y in few years.ffdtich 
though true in our fner Cryflaly as to the faline 
party yet feems not fo of Glafs in general. 

As for the way mentioned by our Author 
found out by Merchants y it feems not very cre- 
dible y fnce the continual burning of Kill in 
Spain and E-yy-pty far ZmWioi and Polve- 
rine, and of Kelp, and other Materials for 
green Glafs with as, in greater /Quantities 'fban 
the faid Merchants did to drefs their provi- 
fioKy and confequently a (ironger and more lad- 
ing heat raifed therebyydid never produce Glafs 
in any place or time whatfoever y nay the (Irong 
and clofe heat of the calcary cannot produce it } 
Perhaps thofe that refine Met alls from the Ore* 
whereof T\ib3.\cMi\ was the inventor or Anti- 
ent Chymifts, could not but hath in their fur-^ 
haces and from their Metalls long wrought 
upon by the firey ohjerve Glafs alfo, 

Armngi 
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Among^ thofe Chymifls , the moB dntient 
feem to be Egyptian Princes , who all front 
Hermes Trifmegiftus downwards prdfejjed 
this arty indeauouring at an univerfal Me dim 
tiney but not the fuppofed tranfmutation of Me* 
taJlSyas Kircher in his Alchymia Hiero- 
glyph. affirmf. Now this attempt could not be 
without great fires and furnaces , which mull 
at fome time or other run into GlafSy and their 
materialls alfo m't(l do the like. 

So that it plainly appears by what hath been 
faidy Glafs mufi be known from great antiyuitji 
But the art of making and working Glafs feems 
by what hath been faid to be of later invention^ 
end the firfi place mentioned for the making of 
^it tobe Sidonin Syriay which was enobledfof 
Glafs-houfes and making of Glafs yUS Pltn.l. 3 ^w 
cap. 26, And that G lafs was made in the time 
of Tiberius ( the firfi we read of dmongft 
the Romans) ’tis apparent by the hifiory of the 
man whom Plin. relates he put to death for ma^ 
ling Glafs malleableyof which hereafter » 

Of the u(e of Glafs* 

T N Dotnefiick affairs it makes drinking vef- 
felSyinfinite in fajhiony colour y largnep , the 
Romer for Rhcnilh wine , for Sofky Claret^ 

0^ Beer^ 
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Beer^ fhhjj moulded, coloured in whole or in 
forty Bottles and other vejjels to keep Wine, 
Beer, Spirits y OylSy Powders, wherein you may 
fee their Fermentations, feparations, and what- 
foever other changes nature in time worketh in 
any liquours, the clearnefs andgoodhefs of them. 
BefideS dijhes to keep and to ferve up fweet- 
meats, glares to meafure lime , fleek-foneS for 
hitmen. Ornaments for fiudies , and Prejjes, 
windows to keep uS warm and dry, and to admit 
Light into Our dwellings, which pafsing through 
coloured Glafs, it tingeth with the fame colour 
what foever lyeth in oppofition to the Sun. jind 
laftly Looking-glaf es, the delight and kufinefs of 
Narciffns and hts followers. 

In Phyfick , Convex SpeSacles for aged 
perfons, and Concarje ClaJJes for fuch as are 
PurhlindyOnd cannot fee unlefs the ohjeB he 
placed neer their eyes, contrary to the former, 
hefdes Cupping-glares, Urinals, and to draw 
Womens -hr eahs, in preferving the eyes of En- 
gravers , and Jewellers, when they work fame 
fmall and accurate work, and alfo for delight, 
in Magnifying^o make arti fetal eyes ^f or Or- 
nament, Diminifhing, Itilating, Lengthning, 
and Multiplying OhjeBs, and varioufly chang- 
ing their figure, and Situation, and by various 
placing of them to work afionifijment and fear 

in 
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'n the ydlgar beholder as you may fee in 
Jehottus Opticks , Catopticks , Catop- 
Tocaufticks , Catoptrographicks ^ Diop- 
ticks^and Tcicfcopicks, jvho hath there coU 
'(Bed out of Kircher, Porta, and other Ati^ 
•hors vrhatfoever is rare and admirable^ 

In Aftronomiej ^hat ftraage vponders dnd 
ilf cover ies have thofe Tclefcopes wrought^ 
avented by Galileo or Scheiner (/or they 
‘>oth contend about it ) and fince exceedingly 
mmotedbj sir Paul Neal an honour to the 
Etiglifh Gentry, and the mofl learned Hugc- 
nius, the incomparable Heveliu?, and by'^u- 
ftachio Divini at Rome^ The afe whereof 
'utb made the DoHrine of the Heavens n)ery 
Uar , daily detecting new Stars and new 
• Vorlds, things wholly unknown to the ancients, 
yjideS their ufe by Sea and Land^ for Sea-men, 
'toaldiers^ and all other Per fanS , to difeern, 
tnd difiinguifb things at diflance^ Hereunto 
'dd that excellent Sphear of Glafs , whereof 
Claud ia n writ that witty Epigram, which take 
Etiglilhed by Raiadolpli. 

lovt faw the Heavens fram’d in a little glafs, 
jftnd laughing , to the Gods thefe words 
did pafs, 






Comes 
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Cofncs the power of Mortal cares fo far ? 

In brittle Orbs, my labours a<Scd arc. 

The ftatutes of the Poles, thc'Fates of things, 
The laws of Gods the syracujian brings 
Hither by Art *, Spirits inclos’d attend 
Their fcvcral Sphears, and with fet moti- 
ons bend 

The living work; each year the feigned Sun, 
Each month returns the counterfeited 
Moon, 

And viewing now her world, bold induftry, ' 

Grows proud, to know the Heavens her 

*fubjc(9:bcp '■ 

Believe Salmomus^ hath falfe thunders - ' - 

thrown, *-*y- 

For a poor hand is natures Rival grown,"** 

« 

7^e reajhn of this Fai>rtck , why wade if 
,^/ji/fCard, i^hh Bcok of Suhtilties gives &t 
Urge, f;l 

la Phihf^hy the' ItoBrine of RefleBlof}!,) 
and RefraBfiCKS^ to difcAver the efeBs^ 'and af- 
feBiom of air and water ^ and ether li^uours^ 
and their variotfs motions, in Tubes and, 
Syphons. Experiments of a vacuum witfr- 
Mercury, as alfo infinite experiments of ra- 
re faBion and condenfation , in Therraof- 
copcs,f» the HydrauUcks,;!^?^^ Pneumatitk?, 
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in the Florentine and Roman expermenify 
and alfo the Magdcburgical, which gave oc- 
casion to that rare invention of M. boylc, 
Tphereby he hath demen^rated fo many rare 
conclufions,and tryed fo many fingular exj/erir 
ments^ which have made him famous here to 
all natives , as alfo to all forein Embajja- 
dours and learned men abroad. 

Neither may I omit Burnt ng-glajjes , nor 
thofe for the adm 'tffion of fpecies into a darkned 
room ^whereby hath been taught the true nature 
of vipon by Plempius and Sclieintr, and a’fo 
by other Glafjes the demonstration of the gene- 
ration of the Rain~bo» by D cs-Car tes. ^ 

Neither may I forget thofe Beads ^ Braceletfy, 
Pendants f aud other toys^ which have procured^ 
us good flore of Gold from Guiney j adorning^ 
the NofeSy EarS, Lips, Rijis and Legs of that 
nation. - 

Glafs alfo affords us Ornaments for em^ 
houfes and Churches , wherein all natural and 
mijicial things are jet out^ to the life) in mofl 
glorious andOriental colours. 

We fjall conclude with that Triangular Glaff 
call'd the fools Paradife , though ft for the 
wits of wifer men, which reprefenteth ft lively^ 
RedySlew^and Green^ that no colours can corn- 
fire with them. And fljall relate out o/'Ta- 
JO 3 gaulcius 
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gaultius/;a t^hat great account the wtfeft ttatim 
accounted the Cl.iiicics hadof them^Vkicc\w% 
the Jtfuitc fell pck at the City Tanian in 
China, of a moft dangerous fuknefs ^ hut his 
friend Cbiutaifo fer formed fo good cffces to 
him, that within a moneth ( which time he fai'd 
there) he recovered his (Irenglh fo well tm he 
feem'd frmger than he had keen before, 
Ritcius recompenfed his friends civilities 
amongfi other yrefints with a Triangular 
GlafSy wherewith he was much delightedy and 
to add fame Hate to the Clafs ^ he put it in a 
Silver cafe , and fafned Cold chains to the 
buttons at the end of it ^ writing an elegant 
£ncowiupi on it ^ whereby he endeavoured to 
prove that this Cem was a fragment of that 
matter whereof the heavens are made, Thfe 
Ornaments caufed many to dcfire it , for net 
hng after one is faid to have ofered fve 
hundred Crowns for it. Bat he then ref a fed to 
fell it , though he much defred to da fo for 
this reafon onelyy lecaufe he was not ignorant 
that fuch a cJafs was a prefent for the King, 
(did he feared the buyer would prevent Kic- 
cius by fending it to him y and that the novel- 
ty being pa fed ’iwouJd be lefs efeemed by 
that Emperour. But afterwards when he knew 
^hat fuch a gift had been prefented to the JCingy 
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Md having fomewhat encreafed the price ^ he 
fold it 5 and mth that fttm paid many dehts^ 
and thereby obliged his fociety. 

Concerning the malleability of Glafs^ sphere^ 
on the Chymifls build the pojfibility of making 
their Elixir^ take their tveak foundation from 
Pliny, lib. 16. cap. 26. They report, faith 
hcy that when Tiberius was Emperour, 
there was invented fuch a temperament of 
Glafs that it became flexible, and that the 
whole fliop of the Artificer was demoli- 
ftied, left the prices fliould be abated of 
the mctalls of Brafs, Silver and Gold, and 
diis report was more common than cer- 
tain. Pliny liv'd in the time of Vc- 

fpatian, mho mas the third Emperour from 
Tiberius, /tf rW it appears this report conti- 
nued long. Many after him relate the fame.^ 
though with fome difference. Dion Calfius, 
lib. 57. thus y At that time when a very 
great Portico at Rome inclin’d to one fide, 
a certain Architect C whofe name is un- 
known , bccaufc f^far through envy for- 
bid it to be regiftred ) ftrangely fet it up- 
right, and lo firm’d the foundations on eve- 
ry fide, that it became immovcablej Tibe- 
rius having pai’d him baniflted him the 
City, but he returning (as a fupplicant) to 

4 the 
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the Prince, wittingly let fall a cup made of 
Glafs, and when it was broken remade k 
with his hands, hoping thereby to obtain 
pardon ; but for this very thing he was 
tonninandcd to be put to death, Ifidorus 
fifpnris that the Ew^eroar in a chafe hurl'd it 
jipon the Pavement^ which the took up 
^eir/g batter'd j and folded like a vejjel of 
SrafSj be then took a Hammer out of hts Bofom, 
and mended the GJafs^ which being done the 
Empercitr faid to the Arti^ , doth any one 
elle know this way of making Glafs? 
when he had denied it with an oath , Ca^far 
commanded his head to be cut off ^ leff this 
being known^ Gold fhould be efeemed as dirt, 
and the prices of all metalls fhould be ah&f 
ted. And indeed if’uejjels of Glafs did not 
break they would be better than Gold or Sil- 
Ver. Thefe three graye Authours, Pantiroh 
lus and others follow , onely telling it as a 
he.ar-fay lut Marhcj'ius, Goclenius , Va- 
ieiifis, Qpatriami, Libavius, and all the 
tribe of the Chj/miHs^ajJert it with great coii^ 
fidence, afirming that it was done b^ the vertue 
pf the Elixir j bat for all this confidence of 
f heirs , Pliny QneJy relates this 'jlory with a 
(c'Xui^yhey report, and with a (ama, the report 
, and thirdly crebrior quajn cenior. 
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woye common than certain. Which thrice re~ 
petition of fuch like words fiifficiently argue 
his [mail ielief of the fiory. It had been e~ 
nough to have introduced this iwprocakle re- 
lation the ufual way with a fewnxy and hereby 
fufjiciently have provided for his reputation, 
hut he fuperadds dc proprio, fama crebrior, 
&c. tyhich at most proves onely that fome 
[mail credit was by (iome few given to it, bet 
ex VI verborum a disbelief in the wifer fort. 
For what can fuch words as thefe ( they fay 
fuch a thing, but the report is moft un- 
certain ) import, but a diffidence in the relator ? 
^nd ’twas but a fama, noNaturali(l , Poet, 
nor Hifiorian deliver it, no record of the ’per- 
fon,nor unufual puni foment^ which is firange, 
when their Bools abound with obfervations of 
whatfoever rarely happened, jind is it pro- 
bable that the Emperour himfelf jhould not lay 
up this Glafs as a fecret in his choicefi Ar- 
chives, and have tranfmitted it down to his 
ficcefiors, as a thing worth the keeping , being 
the fir^b of that nature ever made in the 
world , and perhaps the Iasi, the Artifi being 
put to death I And yet within a few years all 
this mofi rare invention, and firange punifjj- 
ment vanijlo into a report onely. All then was 
voxpopuli and Romani too, nay, of the 




254 Obfervacions on the 
cruelty o f a Nero too, a(1 which might e^y 
keep up tbit Fable, But why did Pliny then 
relate it ! Surely , to pleafe and follow his 
genius, which was to commit to writing what~ 
foever was rare in Art and Nature, as his ne- 
phew in his Epijiles , and this prefent work 
witnefs. Now on this account he might take 
occafon,in a thing perhaps he judged not impof- 
fble, to commend that prefent age ( ^jould af- 
ter times produce any fuch effeB,) and foa- 
fcribe the invention thereof to his own nation. 
Bejides ^twas but fuch a temperament of Glafs 
that rendred it flexible. And is it cre- 
dible that after ages jbould' not light on't, 
efpecially in a thing fo commonly praBifed, and 
whereto fo few, but two matterials onely are re- 
quired ^ Or what means , fame, by the under- 
valuing of Gold and Silver I I confefs 1 fee 
no inconvenience to the Emperour , nor his 
Gold and Silvers value, by this invention, bat 
many ways advantage, nor any force of confe- 
quence in Oiefars words. But fo much of 
Pliiiyes tesiimony. And what fhall the bor- 
rowers from him gain more reputation than 
the firf relator gave it }■ Surely no, efpedally 
jince they have made fuch a commentary on 
PI in vs text the words will not bear, and have 
with additiomls moulded it into a formal re- 
lation. 
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lation. FJiny /i/z/’jUt fitxibilc effet, 
wight Le f.fxdte. D.-on towrnentSy the man 
remade a tie km Glafs, One degree towal- 
ledility^ iut llidoms an.pletes it faying, 
with a Hammer he n;cnded it. JJereiy you 
way fee tlje degrees hew this opinion came into 
the world, and ty what f range piecings varia- 
tions and interpretations, it hath leen foment- 
ed to make that feem credille to after ages^ 
which Pliny relates as a vulgar tradition, ad- 
ding thereto a cer.fure of uncertainty. Which 
the Chymijis to keep up the opinion of their 
Omnipotent Philofophers fione, omit, and turn 
Plinys flexibility into malleability. As if 
there were no di^erence lelwixt flexille and 
walk able. H^hereas all Lodi es are in feme de- 
gree, or other fexiUe , though none lut me- 
talls malleaUe. yl green fick , Muftovie 
Glafs, and infinite other things will hew very 
much, whereon the Hammer , r.otwithfianding, 
hath no efe8 as to dilatation, and formation 
into thin plates, fitch as things call'd properly 
walleahle have. And that Glafs is in feme de- 
gree flexille of it's felf ’tis apparent, for fine 
Cryjhll Clajfes made very thin, and well an- 
nealed, will hear feme fmall, yet vifthle lend- 
ing. And 1 have had Tubes made twelve 
foot long and longer for the Mercurial ex- 
periment. 
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pcritncnt, n>hich hetn^^ filed theremtb muU 
tend exceedingly. So wM I am prone to thiidc 
'that tf there were any thing M Ali ih this nar- 
rative of Piiny it might he this. That where- 
as their Glafs before this time was mofi brittle, 
as being made of Salt-peter , and the art of 
annealing it (not mentioned by PViay) unknown 
and confequently jnnf break with thefrnalkf 
force’, T^ow this ArtiB might invent and jhew 
fuch Glafs as might accidentally bear afall^r 
greater force, than what was formerly made, 
by making it of Kx\\,md fuperadding the way 
of annealing it. ffiaicb might give occafon to 
fame, whereof Virgil , parva mctu primo 
mox fcfc arcollit in auras, to add fame ck- 
cutnfances ( which is moji common with the 
vulgar ) and fa to form this fory related 
Pliny, 

JVjw as to the pofiibility of making Glaf 
malleable^ I find not one argument, befides this 
report^ unlefs by the Chymilts who prove it 
per Circuluni , reafoning from their Elixir to 
Glafs , and from Glafs to the EUxu'. And 
furely 'twere more feafble to make the one 
than the other. For in the making of the E- 
liKiT the prodiiBion is tale ens cx non tali 
ente, there being no ref fence, and incapacity 
in the matter cx qua. But in Glafs quite 

other- 
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othemife, for 'tis of it's oxtn nature themojl 
trUtle thing in the vporld , and to make it 
malleable, a. qualit) quite contrary to it'sna- 
ture mufl le introduced. BefideS diaphaneity 
is a property not communicated to any thing 
malleable j etnd who would call that Glafs^ 
that were not tranfparent } As well may one 
name that Gold which is not ponderous nor 
malleable, as that Glafs which is malleable 
and not tranfparent. Add hereunto, that the 
nature of malleability cenfiBs in a clofe and 
throughout adh^efton of parts to parts, and 
a capacity to the change of fgure in the minu- 
te^ parts. Both which are inconfifent with 
the nature of Glafs. For the matterials of 
Glafs, Sand, and Salts, have fuch figures as 
feem incapable of fuch adhafion in every 
part one to another. For all falts have their 
determinate figure which they keep too, in their 
greatefi folutions and aSlions of the fire upon 
them, unlefs a total defiruBion be wrought upon 
them, as many infiances might evince , and that 
figure is various according to the Salts. Salt- 
peter, and all Altalizare-faJts are pointed, 
and by Uieir pungency^ and caufiidnefs feem to 
he made up of infinite fl:arp pointed needles. 
And as for Sand the figure thereof is various^ 
nay, infinite, as it appears in Microfeepes. 

Now 
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cafi dnj mm imxgtne that fuch vj^ 
rtety oP f gurei in Smd can fa comi^ly mth the 
determinate jig'iret of Salt as to touch one an- ■ 
ot&fr ill minirnis, tahich is necejjar^ to make 
it malleable ? whereas to make it Glafs ^tk 
emugh that thofe two touch one another at 
certain points onelfy whereky fuch an union it 
formed^ whith is necejjary to denominate Glafs ^ 
hut wholly incompatible with raalleability. 
And this union is that which ^ makes m Glafs 
fares y from whence comes it’s dtaphaaetty 
as you have heard from Lucrer. Bejides 
fomething fald before y declares that they both 
remain the fame in the compound they mere 
kefore. J (hall conclude this argument, and 
fay, that / concave that nothing but the 
Jitcir will perform this effeBy and that both of 
them will come into the world together ^ 
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Of the Furnaces. 

B e fore we enter upon the Art it’s felf, 
’tis ncceflary to deliver the manner of 
their Furnaces , and their ieveral inftru- 
ments, and alfo how their Metalls when 
refined muft be wrought, all which arc 
pretermitted by our Author, thou^ necefla- 
ry to be known by the Reader. There are 
three forts of Furnaces as Agric, de re me^ 
tallica diftinguifheth them. The firft the 
Calcar, fornax calcaria is made in thefa- 
fhion of an Oven, ten foot long , and fe- 
ven broad , where wideft , ana two foot 
deep. On one fide thereof , they have a 
trench about fix inches Iquare, the upper 
part whereof is level with the furface of 
the Calcar, feparated onely from it at the 
mouth by bricks fome nine inches wide. 
Into this trench they put their Sea-coal, 
the flame whereof paffeth into all the parts 
of this Furnace, and reverberated from th/C 
roof upon the Frit, over whofe furface all 
the fmoak flieth very black, and goech out 
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of tl%c mouth of the Calcar. And the 
ConcieXor never itirs his Frit till the fmoak 
is paft. The Coals bum ( as in other Fur- 
naces ) on Iron grates , and the alTes fall 
thence into the aiholc, which is level with 
the floor. Ihe Conciator (call’d in the 
Grccn-glafs houfes the Founder } is he 
that weighs, and proportions the Salt, or 
ai"hcs , and Sand, and works them with a 
ftrongfire till they run into lumps, and be- 
come white 3 and if the Metall be too 
hard, and confequcntly brittle, he adds fait 
or afhes, and if too (oft, fand , ftill mixing 
them to a fit temper, which is onely known 
by the working of it. According as the 
Frit is prepared, he draws it out of the 
Calcar^ and when ’tis cold lays it by for 
ufc. He doth not here caft' water upon 
the Frit 3 nor water it with Lee, as out 
^uthour cnioyns, and after fome few days 
ufeth this Frit to make metall. Which 
when ’tis melted in the pots, in the work- 
ing Furnace^ with a fpare , he rakes and 
ftirs and mixeth well the Metall , when 
the fjaare is red hot, he puts it into a pail 
of water, for oiherwife the Metall will 
flick to it. With a Ladle he takes out the 
Sandever,ot empties the Metall from one 

poc 
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pot into another. And vvicli his Pcrteglo 
he Icums the Glafsj and with the Spiel (an 
Iron pointed and hooked at the end) he 
takes Metall out of the pots for proofs 
or ElTuyS) to fee whetlier the colour be 
good, and the Metall fit to work. Some 
anneal their pots in this furnace, as A^rict 
The fccond or working fumuce is that 
where the pots arc let, to which belong 
the fire place, and alla-holc. This Furnace 
is round, of three yards Diameter, and two 
in height, arched above, round about the 
infide whereof, 8 or more pots arc fet, and 
on thefc the piling pots j the number of the 
pots is always double to the working 
Boccas, that each Matter may have one pot 
refined, and to work out of , and anotlicr 
for Metall to refine in whirft he works out 
the pot which hath refined in it ♦, it hatli 
two partitions, the lowcrmoft feparateth 
the pots from the fire place, in the center 
whereof there’s a circular hole made with 
Iron grates fourteen inches or more irt 
diameter, through which the flame pattcch 
from the fire-place into this furnace 
whofc arched fidcs and roof ’tis reverbe- 
rated into the melting pots j the fccondf 
partition divides this from the Leer, 
R to 
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to this furnace belong thcfe holes , firft, 
Socca, the working hole, by wliich the Me- 
tall is taken out ot the great pots 3 and by 
which the pots arc put into the furmce, 
thisisftopt with a cover , made with Jure 
and brick , removable at plcalurcj to pre- 
ferve the work-mens eyes from the vehe- 
ment heat of the fire ; this hath a hole in 
it more than a palm wide , by which the 
velfelsare fcaldcdas often as ’tis needful. 
To thisSocfd belong the Hdfmella's which 
are certain hooks, faftened to the fides 
of the furnace , whereon to reft and turn 
their vcffels when they fcald them, 2. Sof- 
carell&Sy one on each fide of the ly- 
ing almoft Horizontally with it, out of thefe 
the Servitors take coloured or finer Metall 
from the piling pot. 3. Ovens or holes 
neitt the Leer to calcine 7artary Irouy&c, 
One on each fide lying level with the Bocta, 
To this alfo belong the fire place, having 
two Tizzomios or ftitches, one on each 
fide of the furnace, by which a Servitor 
night and day puts in Coals to maintam 
this re fid fire. Thcfe are made with Bricks. 

Thefe furnaces arc varioufly made in fc- 
veral places , and to ftrengthen them arc 
arched with five or more arches , yet all 

three 
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three arc nccclTary in all Cryjlall Glafs- 
hottfes. See variety of them, ^gric. dere 
MetalLl. 10, Lihav, Comment. Alchem. part. i. 
l.i.c. 20. Ferant, Jmperat. 1 . 12. f. 14, 15. 
Porta 1 . 6 ^c, 3. 

The Green Glafs furnaces arc made 
fquarc ( whereas the former are circular, 
but where the Leer takes off an arch there- 
of ) having at each angle an arch to 
anneal their Glaffes. 

The Leer ( made by Agricola , the third 
furnace^ to anneal and cool the vcffels, 
made as the fecond was to melt the Me- 
tall, and to keep it in fufion ) comprehends 
two parts, the tower and leer , The tower is 
^jthat part which lies dirc6tly above the 
[j melting furnace with a partition betwixt 
' them, a foot thick, in the midft whcrcofj 
and in the fame perpendicular with that of 
* tlic fecond furnace , there’s a round hole 
^ (Imperatt and Agric. make it fquarc and 
fmall ) through which the flame and heat 
palTcth into the tower j this hole is call’d 
Occhio or Lumella., having an Iron ring 
encircling it call’d the Cavalet or Crown, 
on the floor or bottom of this tower the 
vellels faflaioned by the M'* are fet to an- 
neal jit hath 2, or mouths, one op - 
R % police 
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pofitc to the other, to put the Glaffes in^s 
foou as made , taken with a Fork by the 
Servitors, 3.nA fet on the floor of theWWfr,Sc 
afrer feme time thefc GlalTes are put into 
Iron pans f^^w.makestheraof clay)call’d 
Fraches, which by degrees are drawn by 
tltc Sarole mm all along the teer, which 
is five or fix yards long, that the QlalTes 
may cool Gradaum, for when they arc 
drawn to the end of the teer they become 
cold. This Leer is continued to the towerj 
and arched all along about four foot wide 
and high within. The mouth thereof en- 
ters into a room, where the Glaffes are ta- 
ken out and fct. This room they call the 
Sarofel , and the Sarolc-mcn thofe who 
draw the Fraches aXon^ the Leer, and take 
them thence. 

For green Glafs on two oppofite fidcs 
they work their MetalJ, and on the two o- 
ther fides they have their CakarsXmto which 
Umet holes are made for the fire to come 
from the /hwflfe,to bake and prep^are their 
Frit, and alfo for the difeharge of the 
fnioak. But they make fires in the archesj 
to anneal their veflcls , fo that they make 
all their procefs in one furnace oncly. 

The ft ones wherewith the infide of thefe 

fmmes 
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furnaces are not brick , ( for thcfc would 
foon melt down intoGIafs, as alfo other 
fofter ftones ) but hard and fandy, which 
Imperat. Pjramachiay{\ic\\ are brous;hc 
from New-caflle, they will ftrike fircjone be- 
ing ftruck againft another, and are of a whi- 
tiiTi colour. And yet thishard ftone frequent- 
ly rends in a quarter of a year , or cKe 
furrows will be made in them. The out- 
lide of thcfe furnaces are built with brick. 
The heat of \\\ofc furnaces j is thcgreatcft 
that ever I telt, and I have obferved ftraws 
put in three days after the extindion of 
the fire foon converted into a flame. The 
workmen fay ’tis twice as ftrong as that in 
the other G lafs -furnaces . 

The melting-pots come next to be treated 
of , and are made of clay fetched from 
Purheck in the Ille of wight , the very fame 
which makes Tobacco pipes. This clay bc- 
well waflicd from all impuritiesis cal- 
cin’d in a furnace for this purpofc, and then 
ground in their Mill into a fine powder^ 
which being mixed with water is trod with 
their bare feet till it come to a good con- 
fiftence, fit to mould , which they do with 
their hands, and when fafhioned, dry them 
in a convenient place , and afterwards an- 
R 3 neal 
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neal them in or over the furnace . Butthofe 
for Green Glafs are made of Non-fuch chjj 
mixed with another clay brought from 
fvorceferjhiref which bears the fire belter 
than that of Nonfuch , but both together 
make the beft pots. Thcfc pots are fill d 
with Metall, and ftand level with the Bocca. 

Two forts of pots are ufed in Cryfial fur^ 
fiaceSj a greater which will hold three or 
four hundred weight of Metallj thefe arc 
an inch thick 5 and at the bottom, necr 
two, deep two foot , and above twenty 
inches broad at the top , but much nar- 
rower at the bottom. The fccoEid fort of 
pots they call piling bccaufe fet upon 
the greater, into which they put their finer 
or coloured Metall for rigarines or other 
w'orks. 

The lafi: bufmefs will be to fhew the 
manner of vvorktng Glafs , which take 
from ^gric, ele Adetall 2 -. with fome ad- 
ditions. The Servitor when the Mctall is 
fuffitiently refined , puts his hollow Iron 
into the por, and turning it about, takes out 
enough lor the vclicl or work ’tis intended 
for, the Mcttal flicks to the Iron like fome 
gliuinous , or clammy juice , much like 
but mpre firmly than Turpentine or Treacle 
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taken by tradcfmen out of their pots. The 
figure it takes on the Iron, is roundilh, and 
whil’ft ’tisred hot the Servitor rouls it to 
and fro on a Marble that the parts thereof 
may be more firmly united ; And then 
gently blowing into his hollow Iron rai« 
leth the Metall juft as blowing doth a 
bladder or glove. As often as he blows 
into the Iron ( and that muft be very of- 
ten) fo often he removes fuddenly the Iron 
from his mouth to his cheek , left he 
ftiould draw the flame into his mouth, 
when he reapplies it to the Iron. Then he 
takes his Iron and whirls it many times a® 
bout his head, and fo lengthens and cools 
the Glafs, and if it be needful for his dc- 
figns, moulds in the fampirons or flats the 
bottom by prefsing it on the Marble ; And 
then delivers it to the Mafter workman, 
who with a gentle force breaks of the col- 
let ( which is that part of the Glafs which 
cleaved to the blomng Iron, and cafts by to 
make Green Glafs ) and with his ponteglo 
fticks the Glafs and fcalds it, and with his 
pufago makes the boul of the Glafs , then 
with his procello widens and makes it l.ol- 
lower and more capacious, and with the 
fhears cuts off what’s fuperfluous , and 
R 4 with- 
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withall making it plain and even. And 
thus with blowings prefsing, fcalding (which 
muft be repeated as often as the Glafs 
cools ) amplyfying^ cuttings &c. frames it 
into the fhape preconceived in his mind» 
And when need requires fattens on feet 
and handlesjand with the Spiei puts O'nRiga- 
rines and MarblingSy and when the Matter 
finiiheth them another Servitor takes them, 
with an Iron fork , and fpeedily placeth 
them in the towerio anneal, mounting up 
by a ftep for the more convenient placing 
of them, unlefs by a ftumble in the way he 
chance to break this ware, then moft brit- 
tle and tender, nay, that will break of if s 
fclf without this annealing. So many 
Matters as there are fo many pots atleaft, 
and fo many Bm&s or holes there mutt 
be , for each man hath his proper fta- 
tion. Where they receive thofe fcorching 
heats fallying dfredUy into their faces, 
months and lungs , whence they are com- 
pel I’d to work in their fhirts like the 
rjffAy'er and nadimemhra pyraemonSy with a 
ftr aw broad brim’d Hat on theic heads to 
defend their eyes from cxccdency of hear 
and light. They fit in wooden large and 
Vi'idc Chairs With two. long Elbows, 

where- 
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whereon they hang their inftruments,fart- 
ned fo that ’tis immoveable. They work 
fix hours at a time meafured by one Glafs 
oncIy,and then others fuccced them , and 
when thefe latter have wrought their fix 
hours the former return to their labour^ 
and by this means the furnaces arc never 
idle, whil’ft they arc in good condition, 
and the pots break nor, and the fire keeps 
the Metail in fufion. Libavius obferves 
that they are for tnc moft part pale, thirfty, 
and not very long lived, by rcafon of their 
colliquations , and the difeafesof their head 
and breaftjSethat having their bodies weak, 
they arc foon fudled with wine «r bear. A 
very true Charadcr of them. 
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Obfervations on the firft 
Book. 

H Avtng mw dif^etched what ifiAS necff~ 
fary to be premijedy we come to the 
text u’s felf. 

Polverinc orRochctta, are the famethiagy 
oftd are nothing more than ajbes extraSed 
from the fame plant , bat differing in good~ 
TiefSy as aifpears by our Author in feveral pla~ 
ces. The name of the latter is wholly mkrmn 
to oar Glafs-hoafeSy and hath now no difiinSm 
at Moran it’s felf The name of Polverinc fill 
iS kepty and ’tis given to all afhes which come 
from the Levant to make Glaffes with. The 
reafan then of their different names feemS to 
be j that the Polverinc was that which was 
brought in fmall powder, and the other in hard 
pieces or fiones , and therefore named ^o- 
chetra. And indeed the workmen obferve that 
the harder and higher lumps yield a whiter 
and (ironger fait than that which comes over 
in fmall pieces or powder. And whether 




Obfervations on the firft Book, 251 
this proceeds from the different forts of this 
kind of plant , or the feafons of their ^romh^ 
gathering and burnings or from fome fophlfil- 
cation from other falts mixed therewith , or 
rather from Sea- fait water ^ or other moyfiure 
which much endamtnageth them j / determine 
not. But certain it is that to make the jirong- 
eft faltf and fucb as will come into hard and 
flony lumpSy the\ make a Lee of their frf burnt 
afheSy and therewith water the herbs to be next 
burnt i and fo water the herbs with new Lees at 
every burning,^ and this will make a mofi Jirong 
pot afhesfor Soap-boylers^and Dyers. Which way 
whether it hath been praBifed to make Ro- 
chctta, and now omitted 1 cannot afirm. 

Comes from the Levant and Syria. Syria 
is part of the Levant. Now thefe ajhes are 
brought from Alexandria and T ripoly. 

A certain herb. Th^ herb he names in his 
Epijlle Kaii, and 'tis fo call'd by mofl Au- 
thors y but with fome fmallvariattonyas Kalli, 
4WKal]u,^y Alpinus, in 1 . dc plant.Egypr. 
■by fome Cali, Alkali by Gefncr, Soda by 
Lobclj Salitornia by Dodon , Sallola , by 
Dodon Gallicc , and Hift. Lugd. Anthyl- 
lis, by Gamer. Cordus, Fuchs. W Lufita- 
the two latter whereof confidently ajjertit 
to be the Anthyllis of Diofe. both which Ma- 
th iolus 
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thioliis hath fully refuted m his apologie a- 
gaif 7 fi Lufitanus , mho faw this plant grow at 
Tcrgeftum its Mauritania, and lafly , An- 
tylloides, Thaiius. Soda, Salicornia, and 
Salfola wanifefly derive their name a Sale 
from Salt, mheremtth they all exceedingly a- 
hound, of the Antiquity of knowledge , and 
names of this plant with us^ thus our learned 
Countrey-man Dr, Turner in his Herbal. A 
I rememher it hath no name in Engiifli , and 
though it he very plenteous in many places of 
England, j-'e? I could never meet with any man 
that knew it ; But left this herb jkould be 
withoutanme, it may be called Salt-Wurt, 
becaufe it is fait in taflj and GIais-wced,^f- 
caufe the afhes of it ferve to make glafs with. 
PaikiiTon faith^ that tis call'd by the inha- 
bitants of our Sea-coaBi Frog-grafs , and 
Crab-grafs, perhaps becaufe thofe animals feed 
thereon^ being a very juicy, fibf anti al, and not 
of an unpleafant faltifh ta(l. Gafpar Bauhin 
in his Pinax makrS ten forts thereof, whofe 
names and deferiptions we omit, as too long for 
this place. 1 jhall onely mention thofe three 
wherein tb the Alexandrians , and other E- 
gyptian . their Poherine for Glafs, and 
Soap, as Atpinus chap. 42, delivers them, 
j be fir ft IS K ili gcnicu latum, the fecond fort 
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Kali fccunda fpccics , and Anthyllis qui- 
bufdam , (>) Alpin. but by Columna Kali 
Florid, repeiis Neapolitanum, w’/jo 
it ar Naples, and fgures^ and defcribes it, and 
faith 'tis ufed to make Glafs, The third fort 
more fecttliar to Es^ypt is call’d by the fame 
Author Kali Egyptiacum foliis valdclon- 
gis hirfutis. And bejides thefe three, 1 have 
feen, and have by me a fourth , taken from 
their Polvcrine bags call'd Kali fpinofum by 
the Herbarifls. The firfi and laft of thefe (be- 
fides the minus and minimum ) our river 
Thames, and Sca-coafts affords in great plenty, 
hut in no Countrey more Northerly than Eng- 
land, »’/// wfwait? d/fcfS for Cryflall, 
I or any other fort of Glafs, as an experiment 
made at the Glafs-houfe taught me, for ours 
being put upon an Iron heated red hotfmoaked 
ii all away, leaving little or no afhes at all there- 
on: But /fcf Kalies- brought from the Levanr, 
fut on the fame Iron, foon converted almof all 
of them into a very fait if}} afhes of a dark 
afb their proper colour, thefe in burning con- 
traBed themfelves like worms , flame long, and 
make a ivhite and very firong fait. Our Kali 
when gathered appears to the tafl very brackifb 
and fait, and will being laid inmoifiure, con- 
trad it felf into a fmall dimenjion, which a 

Con- 
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ConfeBi&ner whom I know fotmd to bk lofSj 
who bought thereof infead of Samphircj for 
havimg wajhed it , and put it to vineger to 
pickle, found very little of bit Sampire re- 
maining , for the Fineger had well near de- 
voured it alL This great dijference of plants 
in refpeB of the countrey may be manifefljper- 
ceived in many other plants aS well0 inthefe 
Kalies. ^s in Tobaccoes arijing from the 
fame feed, and in Canary and Rhenifh wtms 
from the fame flock , in the Hemlocks of 
Greece, and thofe of other countries ■) and in 
multitude of other examples, and this reafon 
dijferenceth Polverine and Barillia. Thefe 
Kalies though natural denizens of the water, 
and Jlourifbing naturally neer fait lakes , ^et 
are planted on land in Spain and E^yptj 
which doubtlefs contributes much in thofe hot 
regions ( efpecially in Egypt where no rain 
falls, but the Countrey is onely watered once a 
year, by the rifing of the river Nile , leaving 
much fatnefs and fail behind it) to the 
quamity,flrengtb, and flxednefs of the falt^ 
Now thefe Kalies about midfummer,whenin 
their full flrength, are cut down and dryed in 
the Sun, and then burned, being laid in cocks 
or piles , either upon the ground , or upon 
Iron grates, the ajkes whereof fall thence into 

a 
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a pit where they grow into a hard mafs or flone, 
^ are gatherea and laid up for ufe^^ are call'd 
Sode as Lobcl affirms. When thefe flams 
were firft taken notice of is uncertain. The 
firfi that took notice of them, and gave them 
their name, were the Arabians , as alfo to 
their fait, as appears by their addition A 1 
which is purely Arabick. Among^ them I find 
it mentioned by Scx&fiio and h\icenthe Phy^ 
ficians, who both commend it for the Stone, UU 
cers, and difeafes of the eyes, Lobel thinks 
that we owe the plant, name, and way to make 
the Salt to the latter Grecians or Arabian 
Philofophers Chymifis that wrought in Clafs, 
Advcrf. pag. 169. But as to We Grsecians, 
and their knowledge of it, I cannot confent, be- 
caiife 'tis not mentioned by any of the Greek 
Phyficians or other writers , befides it hath not 
yet attained any name in that language, and 
therefore doubtlefs the Arabians of latter 
times have conveyed the knowledge thereof 
to us. 



CHAP. 
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Chap. I. *VOknow the quantities and 
* ftrength of the Salt. The 
heB and readlefi to know this ^ is that prd- 
Bifed bj the Soap-boy lers 3 in their Ef- 
fay-glaftcs, 7~i:)ey dijjohe their ^Soap-aihes 
in fair water ^ and Fikre the Lee, and 
weigh it agamy and fo by meafuring the quan~ 
thy of the Lee , and comparing it with the 
weight of the water and afbes hefor^ they 
were difolved^ they find {jow much Salt facha 
quantity of ajhes contains. 

Brafs Coppers. Our Author everywhere 
forbids the ufe of Erafs and Copper, unltfs 
where Green, or Blew colours are to be made. 
And certainly thefe (irong Lees will fret of 
fame part of Copper, or elfe themoijlm 
of the air and Lee will turn part of it into 
Verdigreas . And therefore here they ufe one* 
ly Boyiers lined on the infide with Ijtidifucb 
as the Akirtic and Copperas makers employ to 
extraB their Salts in, 

Tartar of -red wine Calcin’d. Tartar 
call'd bj our Author Greppola and Grumi 
di botti , which are indeed the Lees, and are 
to be diftingiufhed from the Tartar it’s felf 
this (licking to the (ides of the vefjel in thick 
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md hard lumps ^ and ( as Heltnont faith ) if 
never to le found in the region of the Lees, 
whereas they on the contrary are always found 
a the bottom of the vejjel, moifi and in fmall 
pieces onely. Tartar of red wine'befl for this 
ufey becaufe it contains a fronger Salt, and 
mre in quantity than that of white wine^ 
'TiS calcindy to burn ojf all Heterogeneous 
bodys mixt* therewith y and to make the Salt 
whiter^ and for the fpeedier dijjolution of it 
in the watery and better extraBion of the Sale 
from the Polverine, whofe body is opened by 
the Tartar} Alume or Vitriol open tht 
tody of Salt-petcr, in making Acjua-fbrtis or 
o/’Mitrej which otherwife without fuch 
^ike addition would not rtfe. And for tb& 
fame caufe the Tartar muf he dijjolved in 
he water before the Polverine is put into 
he boyler. They Calcine their Tartar in gj% 
'iveny neer the Leer, in the [pace of fix hours, 
snd that to whitenefs too , finding that this 
hath a better effeB , than a meaner calcination 
hath. What advantage the drawing ojf the hu^ 
midity of the Tartar gives , a fecret way «- 
fed by fome Chymifts doth demonftrate, Ta 
make their Cryltals and Cream c/ Tartar, 
larger y and whiter, they powder it grofly, and 
thenQz\Q\a,Q,or rather dry it throughly in an 
• S Oven 
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Oven, in tin pans. And thus the) make them 
much better , than they can he wade without this 
drying, w moderaieCAXcixtOitio'a. 

The Salt finks to the bottom of the hoyler, 
and is taken out with a f cummer , from which 
drain all the moyfiare, and let it run into the 
hoyler j when the faeces of the Lees have fet- 
led to the bottom of the tubs , they draw them 
off with a Siphon, 

Chap, 2. ir^ Arfo. The fecond material^ 
• A ^„d that which gives coffin 
fience and body, and firmnefs to Glafs, 
is fond or Bones, As Iron gives to Eng- 
lifli Copperas , and Copper to Hun- 
garian, Dantzxck, and Roman Vitriol, 
which otherwife would run into water inym^ 
places and feafom. Concerning thefe fiones, 
Agric. 1. lo. faith. They muft bcfuch as 
will melt, and of them, thofc which arc 
white, and tranlparcnt are beft. where- 
fore Cryftals challenge precedency. For of 
thefe broken, Plin. Authors atlirni, that 
Glafs is made in India, fo excellently tran- 
fparent , that no other may be compared 
with ir. The next place, they give to thbfe 
ftones, which though inferior to Cryfiall in 
hardnefs, yet arc white and iranfparcnt,as 
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that is. The third place is given to thofe 
which are white, but not tranfp xrctir. Mext 
to~^2Lx[oo:tr A-tthof c omm? ndi C^ocoW, ren- 
dfed Pibles, iphich'PcT.int. Ttipcruiij, 1 . 24. 
c. li^. thus deferihes^ The Glif> done is 
like in appearance to white Mirblc , par- 
taking of tranfparcncy, differing from ic in 
hardnefs, which it hath as much as flint, 
whence ’tis that being ftrude , it fparklcs, 
and put into the fire, turns not to Lime. 
This flone mofl commonly partakes of a light 
Gree»y like the Serpentine ftonc. ’Tis found 
in 'its natural place clad and rriixed rrith 
Veins of cruBed Talk; rphen 'tis f rjl put into 
ire it lofeth it's tranfparency , and becomes 
dsite^ and lighter^and afterwards it turns in- 
■ iGlafs. 'Tis wrought by the Glafs-nsen ^ as a 
uterial of Glafs under the name of C'-logoIo. 
tecaufe they gather them in the bottom of 
hers y and torrents iin the form of round pibles 
I rfbards. And thofe are they our Author faith 
i/f Muran. 'Tis without controverfie 

■'hat all white and tranfparent Bones , f/ch 
as will not become lime , feme well for Glafi\ 
hut our Authors axiom is not wholly true y for 
neither the Bones from Ncw-cadle , mtntion- 
d in the Glafs furnaceSy nor f re-BoneSy nor 
ranee fanes y and many other woich frike fire 
S a peitb 
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^ith a ftffh or horfe fhoes, and Coaches wheels ^ 
mil not ferve to this pitrpofe. Flints indeti 
have all the properties , and when calcinedy 
powdered , and forced into a mof impalpdle 
powder, make incomparable pare, and white Cry 
fall Metall. Bat the great charge in prepa. 
rinq^ them hath deterred the owners of our 
Glafs-boufes from farther uf t of them. 

Sand w made ufe of where ft fonts tsn- 
not be had, and according to our Authors fo 
ry, were fr^b ufed‘^ it muf be white, and fmit 
and well wafted before ufed, which is all 
preparation of it. Such is ufually found h' 
. mouths and fdes of Rivers ; for CrfH&U rej 
Quires a fine foft and white fond , but Grten'^ 
Clafs, that which is harder, and more grittf 
And there h great variety in this materid 
for fame foon melts, and mtxeth with the afnSi 
and becomes Qlafs , Joft ph. 1.2.c. j?. ofth*^ 
wars of the Jews relates flrange things t- 
Sand, which u briefly thus . iViftr Piolemai' 
a city of Galilecj runs the river Belns, arifin’ 
from mount Carmel between Ptoiemais av- 
Tyrus, Neer thi's f mall river is the Sepulchr 
of Mem non j having meet it a fpace&lmof (i 
100 cubits mofi worthy of admiration, fa 
there's a valley round in jhew, fending foet< 
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Sand for Glafs , rphtch rphen many fhtpicom- 
min^ together have exhaufled^ the fame place is 
prefently filled again. For the winds as it were 
on purpefe, bring from the circumjacent fides 
of the mountains this Sand, And the place 
where the metall is ^ prefently changeth into 
Glafs what it hath received. And this feems 
more ftrange to me, that the Sands converted 
into Glafs ^ whatfoever part thereof is thrown 
into the skirts of that place is again changed 
into common fand. And Tacit. I. 5 . Hi(h 
BeJus runs into the Jcwifli Sea , about whofe 
mouth Sands are gathered ( Lipfius reads it 
CoHeftx not Conjcda: ) which having Nitre 
mixed with them are hoild into Glafs4 That 
fbore is fmalf but unexhauflibU by them that 
fetch it. The fame thing witnefs Strabo 1. 
i 2 .PJin. 1.6. Agric. dcfofs. All Authors 
that write of Glafs^mention thofe places whence 
^ the Sand is fetched. Our Glafs houfes in Lon- 
' don have a very fine white Sand { the very 
fame that's ufed for Sand-boxes and fcouring) 
from Maid-ftonc in Kent, and for Green- 
ilajJeSy a coarfer from Woolwich. The for- 
mer will not mix with ordinary green metall. 
Both the fe cof but little lefides their bring- 
ing by water. 



5 3 
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Cardan !. 5, dc varict. Manga nefe, 
edi’diy him Sydcrea^ar a third fugredient in- 
to Glafi, Conftat « faith he ) Vitrum cxtri- 
tns jfo wit y of jiones or [and^ofthe fait of Cali, 
/iw/Sydcrca; ^ut the fmall quantity of Man- 
gancie added to the rnetall^ can contrihuto 
‘little to a fot of metall, Befides ’ttt mt ufd 
in all forts of Clafs, 

Cliap. 3. hut the common my of 

.i 3 fhymifis, by folution^fltration^ 
and coagulation to make fxed Salts, 

Cha p. 5 , \ yf Uft be cur, &c, ^ll plants 

X V A 

aatherecf that is, ipben they are in their full 
groiPth and flrength. The hejl time if a little 
before they are in full four , ami that to all 
purpofeSyto tthieh the leaves or fall: s are afed^ 
and alfo in Chyrniliry to extraB the oyls of Ve- 
getables^ and Spirits ^ which then are produced 
ahnojl in double quantity more than at other 
times j but far Salts when the herbs are infeed^ 
as V cm is at this time. 'Tis a Vulgar error ^ 
that Ftrn and other cappillary herbs have no 
feed, which they have in great quantity on the 
bad'-fides of their leaves jin form of dafijof a 

brown 
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brown colour. Nay, Moffes alfo ahound in 
feed, as 'tis mfl evident in an undeferihed kind 
of Chamap'vUce / keep in my liortoficco, 
all whofe branches , and betwixt each leaf 
thereof are multitudes of round and browntfh 
feeds. How much alfo the feafons of the year 
difference Vegetables, the Button-mold-ma- 
kers tan inform you, in thofe woods they make 
molds of, who pnd that Pear-tree cut in Sum- 
mer worts tougheft , but Holly in the Winter, 
Box works hardefi alout E after, but mellow in 
the Summer , Hawthorn works mellow about 
Odlobcr , and Service tough in the Sum- 
mer. 

(iChap. 6. Ives an account of other 

j ^ y plants^ which yield a Salt 

ftforClafs, In one word, what foever Vege- 
tables afford quantity of Alcalazire falts 
( for fo the Chymirts call fucb as will per- 
jifi in, and bear a ffrong. pre , without flying 
away, and vanishing in the air, and are fo de- 
nominated from Alkali , that is Salt drawn 
from Kali ) are good to make Clafs. Some 
whereof this Chapter enumerates. Kelp fo 
named from Kali, and pot aOoes are ufed for 
Cryftalline metall. Kelp is principally 
made of that Sea-plant we call Sea-thongs or 

S Eaces, 
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Laces, and from iVs ufe Joan, Bauh. iih. 
39, c. 2. deHift, plant. Alga anguftifoIU 
vitrariorum > which lerng kept motf a Unit 
after gatherings will jhew afterwards , thou^ 
httg keptsit's white fah on the furface of it‘s 
leaves. Math, in Diofe. calls it Algam 
vuigarem Vcnetorum^tfcf comwowSea-wrack 
of Venetians^ notonely forthereafonhe~ 
fore, hut alfo hecaufe the Venetians mapt up 
their Clajjes thereint which they fent to forein ■ 
parts. 7 his wrack when the Sea is tempefmuSs i 
fcopulis ilUfa refunditur Algaj^w Virg. is -, 
thrown and Scattered upon the Rocks ^ in great \ 
abundance , andalfo on the f)oar , which the \ 
country people in the fimmer rake together, and 
dry it as they do hay, by expojing it to theSm t 
and Wind, and fo turning it cis occafon femes 
till tis ft to burn, and make thefe afbes call’d! 
Kelp, ufed as well to make Alume as Glafs, ■ 
J^or is this particular wrack alone ufed, though 
very much abounding in all our Seas , hut alft ■ 
all other Algas, fucus & qucrcus marina, 
and other Sea^ pi ants., all which abound in Salt . , 
Pot*athcs come from Poland aarfRiiffia, and 
New-rEngland , and are the ajhes for themof 
parts of ¥in and Vit\es, For Green-glajjes in 
’E.noJaM, they buy all forts of afhes confufedone 
spith another, of per fans who go up and down the 

Coipt’! 
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Countrey to moft parts of England to huy them, 
hut the heft and ftrengeft of all Englifli ajhes^ 
are made of the common way Thiftle, though 
all thiftles ferve well to this pitrpofe. Next to 
Thiftles are Hop-ftrtngs^ that is^ the ftem and 
branches of Hops ^ cut after the flours are ga-> 
there d , thefe two are of late invention, 
Bramblc-bulE flelds the beft Salt among 
treeSy and Gcnilta Spinofa , and Hawthorn 
next that j and Kali Spinofum amongft the 
Sca-plants. So that it feems that thofe plants 
which are thorny and prickly aftord in their 
kind the beft and moft Salt, Next to the fore- 
mentioned a^e all bitter herbs , as Hops, 
Worm-wood, Carduus bcnedidVus , Cen- 
tauries , Gentians , Southernwood , Tan- 
fey, Woad, &c. eould ftore of their 
flies be procured at fmall charges^ add to 
thefe Tobacco, which affords abundance of 
Salty the ftems being gathered and burnt y and 
might turn to great proftty though feme damage 
to the foil. A Merchant told me, he offered to 
King Charles the ftrfty that he would ereB and 
maintain at his own charges Churches , and 
endow each thereof with 100 per annum, 
ly for the ftalks of all the Tobacco which 
grew inVkgiuiiy and did demonBfate to me 
the great profit would arife to him by this Pa- 
tent, 
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tefit. In the next place follow all Legumi- 
nous plants , [ush as bear Peas, Beans, &c. 
which have fame affinity with the other tribe^ 
efpecially Lupins, Fetches, Cicers, 4 /m! L en- 
tils, lajl whereof being lately fawn plemi^ 
fully in Oxford-lliirc for their catel^ have 
been found by experience good to this effiB, 
jidd amongfl the milky plants, alt the forts of 
Titbymals or Sp' rges,4//(^ Fig-trce , which 
have a Slivering faculty in them , and the 
V inc- branch c', and Sow-thiftles, which are 
fomewhat prickly and downy fower'd , wherein 
they agree with thiflles, and have a milky juice, 
as Tithymals have. Now concerning thefe 
fxed Salts, obferve, that thofe are bef, which 
are freefi from earth , flicks , and all other 
Hetcregeneous bodies, and are in the hardefl 
and whitefl lumps, and to the tafbmo^ jhewp. 
Secondly, the befl ajbes being mofl fall of pure 
and unmixt Salt foone^ run in the Calcar. 
Thirdly, That afljes made with Vegetables, 
when m their fall growth , and of the mo^ 
jimrifljing branches of them, are befl. for from 
hence the Chymills jfee/w to derive their name 
ofCincrcs clavellati, /Vflw C\a.\/oh, inflead of 
Clavolati. Whereof Varro 1 . i. dc reruft. 
c. 40. thus. In olcagincis feminibus vi* 
dendum , ut fit de tencro ramo cx utraque 

parte 
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parte arquabilitcr prxeifum, quosalii cla- 
volas alii talcas appellant ac faciunc circi- 
tcr pedales. ffiiere he exfounds Clavola hy 
tender branches. Nonus reads itQAoMuh^and 
defines them the cutting of wood. Certain tt if 
that Clavola or Clavula comes from Clava 
which is our Club in Englifti. Fourthly y 

Thefe Salts muft he kept dryy for moyflure, and 
wet much endamage them. Laftlyy fame of thefe 
afhes make whiter Glafs than others. Oak 
afkes partaking of a 'Vitrioh^c nature make 
Glafs of a darker colour , and Aflvtrce j and 
W9.\vf:\QxnyCommunicaiingin thetr Saks with 
Niter, render a more whiter metall than the 
former. 

Agricola thus of the Salts make GlafSy 
The firfl place mufl hi given to Salt-pcter, the 
fecond to white and tranfparent FoiTil Salt , the 
third place to the. Salt of the afljes of Amhyl- 
lis or other Salt herb's ^ fome there are who give 
precedency to the afhes o/Antbyllis or Kali, 
and not to Salt of Nitre. But tfyofe which want 
make Glafs of two parts of the afoes of com- 
mon Oak, or the Ilex or Scarier-oak, oy Cer- 
rus the Bitfcr-oak, or for want of them with 
the afhes 0/ Beech or Fir , with one part of 
gravel or fand^ and they add a little Salt ex- 

traBed 
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traBed from Sea Sah^water, and a little Man- 
ganefe, ^ut thefeafhes midke a Glafs left white 
and trmfparent. Now thefe afhes are to he 
jnade of old trees y whoft trunk when grown to 
fx foot high is hoUowedy and f re being putin> 
to the cavity, the whole tree is burnt dmn and 
turn'd to afhes. This is done in the winter, 
when the fnows have long continued , or in the 
Summer when it fnoweth not. For rains at o- 
ther fe&fons of the year make the ajhes foul, 
by mixing earth with them. Wherefore in the 
JFtnter they make afhes of thofe trees cut into 
fchides and burnt within doors. So far Agric. 
But time and experience have worn out the ufe 
of Salt' peter, and Folfll Salts, which have gi- 
ven the priority to Polverinc , being too foft 
and gentle , whereas clafs requires Lixivia I, 
and fixed Salts, that have a Cauftical, and 
frong taf, and but little UniStuofity, whereof 
Nitre and Foffil Salt have fore , and there- 
fore run mof of them into Sandever, unto 
which Nitre comes fomewhat veer in taf and 
fattinefs. But A^tic. and other Authors feem 
to mistake Pliny, who puts for thofe 

Alcalizatc Salts ^ for fa lib. 31. cap. lo. 
Qiicrcu cremata nunquara multurn nitrum 
faditatum eft, never much Nitre was made of 

Oak 
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Oak burnt. And Virgil alfo ferns to ufe the 
word in the fame fenfe , 

I Georg. ('rentes 

Semina vidi equidem multos medicare fe- 
Et nitro prius, & nigra perfundere amurca, 

lhave feen many would anoint their grain 
with Nitre frfi^ then lees of oil would fpread. 

This kind of good Husbandry heexprefetb 
before when he faith, 

Arida tantum 

Ne iaturare fimo pingui pudeac fola 5 neve 
EfFetos cinerem immundum ja^tarc per 

(agros. 

Nor with rich dung fyare hungry grounds to 

And unclean ajhes on poor Champains fpread. 

As Mr, Ogilby well renders them. Now 
thefe latter verfes manifeflly prove that falts 
enrich the foil, and therefore it feems that 
in the former verfes jnuft fignife either 
fait extraBed from ajhes , or afbes themfelveS 
wherein the falts lye. And to the fame purpofe 
are thofe verfes in the fame Book. 



To 
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Tit hum (iuhle^ on the barren feldi. 

In cr adding fiameSy ofc.hmdfome profit yteldi. 

From iphich burning nothing bui f.t't Is pry 
duced^ vehofe nature ’tis to deflroy the weeds y 
which being a lon^ time and ftron^ly rooted in 
the earth, would draw away from the new fow^ 
ed and tender corn all the murifhment , and 
thereby render the ground barren, and the feed 
mprofitable, befides the ufe of afhes and fait, to 
defray worms, which otherwife might eat up the 
grain. But the coldnefs of Nitre, as my Lord 
Bicon affirms, is an enemy to all forts of grainy 
Befides iearnedCoe^^dfiia. lih. 3. cap, 23. de 
metall. Calls the afhes of Kali Nitre. 

^dd hereunto, that in the Weilern parts of 
England, thefe Alga? whereof Kalp or Kelp 
is made,ferve the Husbandmen to fiercer ate 
their land. fFhich is praBifed alfo by the inha- 
bitants of the Mediterranean, 4^^ Ferantes Ira- 
poratu? rind though t^itre may beex- 

traBed from Sea- water, and fame Vegeta- 
ble ^twould run almofi all of it into Sai- 
dever, being put into the Furnaces. 



Chap, 
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Chap. 7. C Alt of Lime. ’TVs not here 



found on oldtfalU ^i^thence call d Parctonium, 
it much ftrongtr than the Ordinary fait of 
limej a large piece whereof 1 have amongf my 
Cimclia^w/jf Diaphanous, like in figure 

to Aluoic, and of a (Irong Saline taf. Fcranr. 
Imperatus commends the Lime made of the 
Pifees cruftacei and teftacei,//wf> are Oyfters 
and Crabs or Lobfters, to extraB a good fait 
for glafs. And upon experience / have found 
that a lime of them ( ufed in Holland iy the 
plaiflerers ) affords plenty of a firong fait ; 
But this falt^ though it make a very white glafs ^ 
yet 'twill not be fo tranfparent as that of Kali, 
and mofl thereof will run in the pots into 
Sandever. 

Chap. 8. 



thing elfe but fait or afhes fryed or baked to- 
gether with find , and fo the Englilh call the 
whole quantity baked at a time in the Calcar 
a batch. And fecondly^ the Frit melted runs 
into lumps like Fritters call'd in Italian Frit- 
rclle or little Frits. 'T was by fome anciently 
Hammonitrum,<i»^i by others morea- 



that which is fometimes 
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greeahlf to Etymologic Ammonitrumj cm- 

paituded fafid^md nVfov j’Mitre.fflr' 

jo PUiiy , Hb. l6, cap. z6, Fine fond from 
the Vulturnian fea is mixt with thewei^t of 
nteaptre of three parts of Hitre , and being 
melted ’tis carried to Futnaces. There 
a maps is made tehieh is call’d Ammonitrutti, 
and this being reboiVd makes pure and fftbite 
glafs^y and Caefalp. more exprefly. Ex arena 
&nicro fitmaifa quam Plin, Hammoni- 
truin appelkt, hodie FrittadiciturjO/' pud 
and Nitre a mafs is made rrhich Pliny calls 
Hammonitrum, hut at this day ’tis calledTctic^ 
This making Frit ferves to mix and in- 
corporate the materials tvell together, and to c- 
vaporate tphatfoever fuperfluaus Humidity 
they contain in them. Green-glafs Frit com- 
pounded of grojjer materials requires lo or 
12 hours hiding more or lefs, according to the 
goodne^fSjfoftnefs of the fand^ and apses. 

We have three forts of Prits. Ftrp of 
Cryftall for Cryftall metall made mth fait 
of Polverine and fund. The fecond and Or- 
dinary Frit is made of- the hare afhes o/’Pol- 
verine or Birtllia mthout extrnBing the fait 
from them, this makes ordinary white or Cry- 
ftalliiie metall. Thirdly , Frit for Green- 

gUfJeSy 
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gUjjes, made of common afhes jpithout anypre- 
f oration of them, or elfe of Cobhets ground to 
a fine povader , and a hard [and fetched from 
WooU'Wich in Kent* 

7 he materials muflbe fnely powdered,wafh~ 
td and ferced, and then mixed , and equally 
compounded together, and then the fire of the 
calcar will exaSly mix them in the fmalle^ par- 
ticles and minutefi atoms. For otherwife the 
Smd and Salt ; will in the melting pot eafily 
feparate the one from the other, which they are 
Mt enough to do were they not often fiirred with 
the Rake^ 

^ Pounded in ftone Mortars; This fallowing 
way nowin ufe is much more expedite^ they 
mw grind their afhes which is in hard lumps, 
iheir Minganefe , Zaffcr, Collets calcined. 
Clay and SaltSj in a Horfe-Mill) the ftone 
whereof is 9 or 10 inches thick ^ and 7 or 
8 foot Diameter, and turns on a floor , where 
the materials to be ground are put, and are both 
^ hard Marble t This grinding difpatcheth 
more in one day than zo men can do in 4 
Mortar. 

We ufe no cafiingof water on the Frifj nor 
Wetting it with Lees, but work it ofl in the pot 
T with'- 
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within few dap^ if need requires it^though the 
latter of thefe tm mufi needs conduce much to 
the puritie of[Glafs, 

Chap, 5^. quantity of the Mangancfc, 
&c. the reafon whereof is he- 
caufe the colours to be put in are of various 
goodne fs, fame higher y and others lighter^ efpe- 
€tally the rf/jfcrf»ccofMangane{e andZaStty 
is fo greats that fame thereof is good forlittky 
other very richjfome of a middle nature^ and to 
know their difference in goodnefs , there s no[ 
way found out hut tryall in the furnace^ neither' 
in ourClafs hoafeSj nor in pottery where the^ 
have very great ufe of both. Befidesfhe ne~- 
tolls of the fame materials j and of the fame - 
preparation-change the quantity of the colours^- 
in feveral pots, wherefore the Conciacot 
always puts in all bis colours ^not by weight jno/i 
meafurey but by little and little at a time , and^ 
then at each time mixeth them well with the: 
metally and taketh out a proof y and by bis eye'i 
alone judgeth whether the colour he highemugh^l 
and when too low adds more of them till he at^:t. 
tain the deffred colour, 

The furnace mufthavc dry & ftrong wood, r 
Our Author, every where commends Oaky for . 
• that 
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that makes a ftro»g and durable jire with a good 
fiame, Feranc. Imper. 1. 14. c. i 6 .,faithy 
that the Glafs-men in working-glafs ^ becaufe 
they would have a fubjtantial and gallant 
[rather than a great flame, ufe the trunks of 
afb, which afcending direBly , and freight^ 

< comes to the Vortex of the furnace , and 
communicates it's force to the pots within, ^.(fb 
indeed affords a moB pleafant fire , but foon 
decays, and therefore unlefs a continual fup- 
^ly be made, the metall will not be kept melted, 
nor flt to work. Camcr. in horto defervedly 
^commends Juniper as a meki laflino and ftrong, 
^and fweet fire, could plenty thereof be had. I 
\now not therefore what Pliny means, who 
Vh24. faith, levibus vitrum aridifque lignis 
rXKjuitur. Glafs *s bjaiVd with light and dry 
'j:POod. Nor why Plutarch /]bo«/d fay, that Tz- 
.siarisk is fttefl to form Glafs: fair certainly ft 
^eac a fire as Glafs requires cannot be made 
f With fuch woods. One efleB of the fre men- 
tioned by the Arabian phyfcians, and from 
them by others,! may not omit, viz. the burning 
^ of Glafs mixt with fponge, which being calcin’d 
they commend to break the fone in the Kyd- 
neys and Bladder, and for outwards Ulcers, 
But the wap to burn it, taught by them, are 
wholly unft , and 'tk mofl certain that the 
T a long- 
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lofigejt snd jlroftgefi jjreSj »tll onely hep h in 
fufion^ but tiever reduce it to u foieder, 

Cafteth forth Sandever,ral Alkali , tt^d- 
by the French, Suiii dc verre, that u the fat 
ef Glafs^mdbycontraBion in Englifh San-* 
dever. ’Tis a very white fait, andmlinini‘. 
neerefi to a nitrous tafl, and eafily dijjolveth tn 
the or am moifl place. Our ConciatorS' 
never caf the metall into water , to feparatt 
this fait from it y but take it out withahdle,\ 
for it fwims on the top of the metall, This.^ 
viuji be feparated and all fcummed ofj , or elfe 'f 
^twill make the Glafs unHt for workings very; 
brittle y and no way plyaUe. The bejt metall:; 
will yield in a pot of two hundred 
a quarter or half a hundred of Sandever/j 
The weaker the fait or ajbes are the greMet: 
quantity of Sandever they yield , feme four 
or five parts more than others do. For greeXl 
glajjes when the affes are bad they are com' 
pelVd to fill the pot four or five times withr 
more frejh ajheSy by reafon of the quantity of 
Sandever that is in thenty before the pot will be;- 
filled with metall. .tf'hirjl any of it remains in 
the pot y they may not caBinany cold water to 
hinder the boyling over of the metall , for if 
they fhouldythe furnace and pots would It blown 

up 






ObTervations oh the firft Book. 2 77 
up togethff, Sandcvcr ferveth to moke metallt 
ru»i 4 tnd a little thereof put into Antimony 
<«rf 3 alt- peter, formaktng Crocus MetallO' 
.tamiettcreafeth the cfuantity of the Crocus, 
ond ’twill therewith feparate better from the 
Scoria, ’T/V fold into France, and there ufed 
to powder their meaty and to eaty injlead of fo»»- 
mon falt’^ a folution hereof beflowed on gar den- 
walks defrays both weeds and vermin. 

Necks of the Glafs, are alfo calVd Col- 
lets, which they always break ojf their iron 
rods ( whereunto they (lick ) before they take 
new metalloutof the poty and thefe they throw 
into a place ordained for that purpofe , which 
they grind , and put to the metall^ and make 
Sithereof the pure f green Glafs onely, though the 

I ■ produB of the pne(l Virgin mctall. 

II 

Chap, 10. i^^Alcine it well. The Glafs 
mufl continue twenty four 
hours or morcy nayy two or three days in a (Irong 
frey the longer the better^ for this refines the 
Glafs y and takes away all Blebs and Bliflers 
from it. 



T 3 



Chap, 
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Chap. II. Anar in great lumps. Be-> 
A caafe this comes from the 
firongefl mites hath fujfered no damage h’j 
fait peater’iOr any other ^ which difolve it into 
[mail pieces f and draw from it fame of it's 
firength. They calcine it in a place made for 
the parpofe neer the Uecr of the furnace^on eu 
then fide of the utmofl working holes fin fix hours 
timcj and that to whiteneff too , which worketh 
all the effeBs in Glafs with «5j better than a 
lower calcination doth. 

I < * ' 

Chap. 12 , Affer dnd Manganefei have 
^ ^ no other preparation- here 
than hare grinding them * in the mill to a fine 
powder y and ferang them in the fame ferces 
wherewith they ferce their Polverine fi and 
ther materials. H'hat is I cannot find 

in any Author , few there are that mention it. 
Cardan.!, 5. dc fubtil. calls it an earth. Eft 
alia ctiam terra qu$ fic vitrum tingit Cse- 
rulfi coloris quam Zapheram quidam ap- 
pellant. There’s another earth which colours 
Clafs Blew yfome call it But (incehim 

Cafaipiniis 3 I. s.c. 55, reckons it among 
ftones. Alius ert lapis vitrum tingens colore 
coerulro Sc fi plufculum addatuniaficic ni- 
grcdincj Zafferam vocant. Hie cx dncrco 
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tendic ad purpureum ponderolus & fria- 
bilis eft ; per fe non funditur, fed cum vitro 
fluit aquae modo, 'There’s another ftone co- 
louring Glafs Blervy and too much colours it 
Black j they call it Zaffcr. It enclines from an 
Ajh to a Purple colour ^ 'tis heavy and brittle^ tt 
welts not of it's felf, hut with Glafs it runs 
like water. Aldrovand. in Mufaeo follows 
hothj and in one place calls it an earthy in ano- 
ther a (lone. Feranr. Impcrat. I. 2^. c. 8. 
likens it to the Load-flone and Mangancfc. 
But^ ’tis not an earth, for it mixeth not with wa- 
ter, nor will it be compounded with it. Neither 
is there any ftone fo brittle as Zaffer,/br with 
your fingers you may eafily crumble it into a 
fandy gritty fubfance, which appears fo to the 
teeth. Arid certainly were it either of thefe or 
any natural colour it could not but have been 
taken notice of by fame writer on thefe fub- 
jeBs , being a thing fo commonly ufed, and fo 
much thereof fpent in Glafs and Pottery. It 
fcapt the knowledge of the diligent Agricola, 
who no where mentions it, and Jul. Scaligcr 
who faw a Book concerning Glafs, replies no- 
thing to Cardan concernino it. So that it 
feems to me to be an artipcial thing of late 
invention , and made by fume metail-men in 
Germanic ( from whence all of it comes ) and 
T 4 kept 
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kept By them as a fecret, -^nd if I might con,- 
jeBure at it, / ^ttld think that ’tmere a compo- 
fition of £rafs 4 nd Sand , and perhaps fme 
Lapis Calami nans added theremto. The 
Slew colour it gives, induceth me to think, that 
*tis from Brafs, as the colour of Mangancie if 
from Iron : fvr certfdnl’y nothing can give a 
tinBsre to Glafs, But what is metoBine, amdad 
metals do give a tinBure thereunto. Lapis 
Lazuli 4 very hard fione lofeih it's colour in 
the fire, and Jo do other pretious Jtones. 'Tit 
true, Pixiiimoc\y gives Glafs a colour. But 'tis 
By reafon of h's MetaSine part the Regulus 
cnely. Much left wid any fort of earths hear, 
the frong heat of their furnaces, Tor though 
ScOtS'Oehre and indiarred, may be Both aU 
cin'd into good colours for the ufes they ere 
emploi'd for , yet in the Glafs furnaces they 
whoUy lofe them. It remains thepthat nothing 
But what's mettnlline mufi produce this colour, 
and if metalline what can it elfe Be But Brafs ? 
For though [liver Be [aid to afford this colour, 
yet that proceeds from the allay of Cpppff 
wherewith ’tis mixed. For purely thrice refned 
Silver gives no tinBure at all to the parting 
Water. A fecond ingredient into Zaffer is 
fund, your tongue and teeth may eafly difeo- 
V^Kit%Bu\ if youp.sttit into Aqua fcrtjs you 
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fhall wamfefll) fee feme white and tranfparent 
gravely very like the powder of our tranfparent 
Pebles^ or perhaps the forementioned quotoli 
defcrihed by Imperatus, and fame other like 
our common fand^ of a trownifh colour^ which 
will eaftly vitrife, And thirdly y the reafon / 
fteppofe that Lapis Calaminaris may be ad- 
mixt therewithyiSybecaufe neither Ac[Ui-{onis 
per fpirit of Vitriol j poured on the Zaffer, 
have any operation fenjible thereuponycither as to 
raifng bubleSyfolutiony or tinBure, Both which 
experiments Itryed with ordinary Aqua-fortis 
and fpirit c/ Vi trio) j and could not perceive 
^ the leafl buble arifcy nor fmallefi motion of theft 
liquourSy nor ant tinBure in either^ nor hif- 
fing noifty which hapneth ip the folution of me- 
tailine bodies. But that the Lapis Calaminaris 
I hinders the folution (jf confequences thereof will 
be manifejl by an experiment we fjoll pre- 
fently produce. Befides this ebullition may be 
hindered by the admixture of fame Rojin or 
Cumy on which theft liquours have no effeB. 
With what preparation of Brafs or Copper, rfe/s 
is madeyl cannot determine, whether from the 
Ore or fome preparation delivered bj Authors y 
or what other wayy a few experiments might de- 
teB this fecrety and nnty this knot, whereunto I 
jball leave the Reader, Lajily,whofoeverfkall 
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consider the weight yVahe^asid cohieTy Km chm- 
ged from the Furplijh of the jiuthors to a 
Brown X for fait all that I have feen) willmt 
with much di^cuUy he perfwaded to he of 
conceit. 'Tts call'd Zaffcr from the Saphyre- 
ftoncj with whom it communicates in it’s Blew 
colour. 

Chap. 13. \ yff Angancfe C fo roll'd from 
X T Jl * lihenefs in colour and 
weight to the Wi.3.gnQS or L.oad>ftone) is the 
mo(i univerfal material ufed in GlafSyKot 
onely to purge 0 ^ the natural Greenijh Blewijh 
colour fo call’d by Virgil 4, Georg, 

Earn circum Milefia vellcra Nyraphse, 
Carpebant hyali faturo fucata colorc. 

ivheteon the Commentator, ' 

Vitrco viridi Nym phis apto, 

fvhich if in all Glafs, and therefore may be 
call'd the Soap thereof'^ but alfo to tinge it, 
which it doth with a Red, Bloch, Purple or Mur- 
ray colour-^nay’tis the moH univerfal ingredi- 
ent into all colours, as this prefent work demon- 
frateth. Concerning /f 'Caefa'p. 1 , 2. c. 55. 
more largely and very well in thefe words. Hoc 
gcnu5M3gn<.-tis’hodic viilgo Manganefc vo- 

catur. 
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catur, ab Alberto Magnefia, addi folet ad 
confedlionem vitri , -quoniam in fe Jiquo- 
rem vitri quoque ut magnes fcrrtim tra- 
hcrc crcditur. Lapis eft niger , Magncti 
iitnilts, quo utuntur vitrcarii. Si enim mo- 
dicum ejus vitro admifceamr, illud .purgat 
ab alienis coloribus. Sc clarius rcddir, fi ve- 
rb amplius, colore purpurco. Affcrturcx 
Germaniajfoditur quoque in Italia in raon- 
tibus Viterbii & alibi. Mcminit & Plin. 
fpeudomagnetis. Inquit enim in Cantabria 
non ille magnes verus caute continua fed 
fparsa, nefcio an vitro fundendo perinde 
utilis, nondum enim expercus eft quifquam; 
ierri inquit inficit aciem ut Magnes. Thtf 
kifjd of Load-fione is now call’d Maiiganefc, 
ly Albcrtus Magnefia, ’tis added in the ma~ 
king ofGlafs, lecaufe 'tit thought that it draws 
into it felf the liquour of Glafs as the Load- 
jione doth Iron. 'Tis a Black jione like the 
Load-jloney the Glafs-men ufe it. For if a lit- 
tle thereof ke mixed therewith it pargeth it 
from improper colours, and makes it clearer, but 
if too much it colours it Purple. 'Tis brought 
from Germanic, ’tis alfo dug in Italy the 
mountains of V\icrh\v.m and elfe-where. Pli- 
ny alfo mentions the Pfeudo-magnes. He 
faith in Qawahvh pot the true Load-fioneina 

centi- 
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eminudi^at fcAttered rocky 1 kmw not whe- 
ther ft be M good to rm-ghfSy for no body yet 
bath made tryd of ity it colours ( f mb he) Iron 
as the Load- (lone doth. Cardan, I. 5.de fub- 
tilitat, calls it Syderea ( upon what ground I 
know not ) and miflakes the colour y putting Blm 
for Red, whereanto Seal, exerc, 1 04, re- 
plies y Manga nefe it unknown to me y yet in a 
Maimtcript of- blowing Glafs belonging to Pan- 
theus a Venetian ^twas written , that Glafs 
was coloured Purple therewith. Believe the 
Author as you pleafe. I remember when IwM 
a Boy and lived at Ladroni, there was dug up 
at the Solodoniaii-mountains (if Imi^ake 
not ) / know not what, which they faid was car- 
ried to Venice, wherewith Glafs was refined to 
thatwhitenefSy and purity that it kept the name 
cf Cryftallinc, / feem to remember the colour 
was that of Iron. Secundus my Mafler taught 
me that Glafs by the admixture of an Iron co- 
lour grew ivhite by reafon of the grange Co- 
hxhon of both fubfances , whofe parts being 
compounded^ the colours alfo entred one into 
anothery and that the Manganefe of an Iron 
nature did exhale, being impatient of the fitCy 
and carried away with it the faulnefs of the 
Glafs y no etherwife than Lees wherewith linnen 
isdeanfed, A judgement not unlike this opi- 
nion 
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nioo 1 find in Arift. where he jbeweth the force 
of Origanum to purge wine. But this Iron 
fuhftance exhales not^if it he mixed withme» 
talls^ hecaufe then ’tic baked with lefs fire or a 
lefi time. And this is all we have delivered 
concerning this Mangancfe. Now in thefe dif- 
courfeSf two things are ohfervahle^the attraBi- 
on, and purgation. As for the former, attraBion 
of the liquour of Glafs, there's no ground for it, 
m more than the bare name imports, which was 
impofed ex placito : For if you apply never ft 
great a quantity of Mangancfe to the fmallefl 
particle of broken or melted Clafs, it flirs it 
not. And then if they mean by the liquour of 
Clafs the Sandcver part thereof, *tis certain 
the greenifb colour remains in themetall after 
that it wholly fcummed off, and that Manga- 
nefe then put in refines it. But if they mean 
by liquour of Clafs onely liquid Clafs, then ’tis 
onely gratis di6tum,»o argument, noexperi^ 
ment being brought to prove it. As for that of 
purifying 'tis as manifefl as the attraBion is ob~ 
fcure. Though the modus be very doubtful. 
Scanner and his Mafler Sccundus think *tit 
by the way of exhalation, and perhaps, Plin. & 
Cdeia.\p.mean by their attraBion, this purgation, 
hut then they tell us not what becomes of them 
both. They muH be feparated from the metall hj 

precf 
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precipitation or exhalation^hut the former can~ 
not he, for then the metall being f ir'd 'tmuld 
return to it’s former colour^ or ’tmald he found 
in the bottom of the pot in the form of powder, 
as in other precipitations ’tis c&nfiantly ufual. 
And the exhalation is as incredible jince there 
appears no left of weight after this refining, he~ 
fides,hofp can the fixed bodies of Manganefe 
arife in exhalation being imjtftated with the 
tenacious fubflance of Glafs ^ and what fir^e 
choice can there be fuppofed fwifee Manganefe, 
that it jhouldcall out the Greener pmrt onelyof 
the metall to be ea fried away with it into the 
air, and in infenfible vapors too} Thereafon 
feems to me to be onely a change in the figure 
and minute fi parts of the metalffor the fire ?»;!- 
king the ran, mixeth it with the 

fmallefi arotns of the metall throughout, which 
byboyling, and various agitation and revolu- 
tion of them frames thofe atomical figures 
which are apt to refieEi mofi of the light which 
falls upon it , and is the fame we call White. 
Multitude of infiances might be given to illu- 
firate tkif doBrine of the produBion of coburs 
by mere tranfmutation of parts , butwefitall 
content ourfelves with thofe onely which by ad- 
mixture of coloarate bodies become f^hite. 
Take then Terebiiithine which is of a yel- 
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lomijh colour, or Oleum Capevx of a hlackijh 
colour, or tinge oil of Turpentine with Ver- 
degrcas ( in which 'twill eajily elijjohie ) into 
as full a Green as the natural colour of Glafs^ 
and fhake either of thefe very well together y 
with the yolks of Eggs , and they all wake a 
very clear and white colour. Or elfe take a 
firong lixiviumo/’ the Soap-boilers, 
it by agitation with the Greenifh oyl of Elder, 
and you jhall therewith make that medicine 
Phyficians call Lac. Virginis, you may do the 
fame with any other oyl, and the [aid Lee. 
Here you have the colour of a Yellowijh Red~lee 
destroy the green of the Oyl. Again Oyl of 
Tartar poured on the green water made with 
the folution of the Pyrites in rain water, gives 
a white colour, nay the [aid Oyl poured on Green 
or Blew Copperas dijjolved in common water, 
fjfeBs the like, though the colour wtU not be al- 
together fo white as in the former , unlefs you 
add a great quantity of oyl 0/ Tartar, which 
inflances fufficiently refute the way of exhala- 
tion, and manifefily convince that this purging 
ofGlafs, is wrought onely by a various texture, 
and pojition of the parts of the me tall, made by 
this new accejfm of Mangancfe. Nay, what 
other reafon can he ajfgned , but this change, 
why Salt and Sand both mofl white, fhould pro- 
duce 
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dfice a coloured metal } or why Zaffer md 
Manganefe ^ould produce a Itlack I 

That Manganefe confifts of much Ironfemt 
heyond contradiBion^ which may be evinced by 
thefe experiments, I poured Aqua-fortis up- 
on fame powder of it^and in a narrow moiah'd 
GlafS y the water rofe up in eat babies ^and im- 
mediately boiled aver the Glafs^and in a Glafs, 
with a wider mouth it rofe left, and a frongyand 
mojl piercing fame there from^ amended much 
my -AT ife-thrils. And Spirit of Vitriol poured 
cn it boild a little^ but fparkled tnorcy the glafs 
became fo hot that / could not hold it in my 
hand , and that which feems peculiar to the 
Manganefcj fair water poured thereon encrea- 
fed the decaying heat very much. The tinBure 
of thts fione wm of a deep claret colour. All 
which agree throughout with the fame Spirits 
po'ired on Iron-^ and certainly the colours of the 
Manganefe, come from the Iron that it con- 
tains. Red is common to them both , and a Pur- 
ple is but a deeper Red with an eye of Blew yOad 
the fame colour fame preparations of Crocus 
Martis have, and as black is made with Zatfec 
and Manganclc,/b rich Blacks infilks are made 
*/* ^he powder which ri&fShear- 

grfndcrs grind from fbears and other edge 
tools mixed with Sand from the Grind*fone^ 
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Hnd douhtlefs would he of ufe in the colour pot it 
of the furnace did they know it^ and would they 
ufe it. Secondly y this Mangantfe the 
metall rife much^ and boil aS all Iron Oi" Steel 
alone iOr Crocus Martis, or any other prlp'drd-t 
tion^ or compofition thereof ^ which quality is alfd 
common to Copper, Brafs and Lead. Ohferve 
here^that wherefoever any of thefe are put into 
the pot our Author commands that it he done 
leafurely and hy little and little, and that fame 
vacuity be left in the pot^ for fear you lofe youf 
metall which will run into the fire and afhes; 
atid thereby you lofe the time and charge j for all 
this commonly goes together with bimt 

I bur Author here commends Manga nefe 
Piemontj/lw the heft in the worlds and there- 
fore wherever he mentions the one^ he fubjoyns 
I the other. But f me few years fince, the indufiry 
of oar nation hath found in our own countrey at 
Mendip-hillj ( famous for Lead ) in Somcr- 
let-fhire j as good as any ufed at MOran^ 
ivherever the Lead-Ore-Men find it^ they cer- 
tainly conclude that Lead- Ore lies under hi 
They Call it Pottern-Ore^ becaufe the Potters 
fpend fuch great quantities of it^ this being the 
onely materiall wherewith they colour their 
ware Blacky as they do Blew with Zaftcr, They 

cypn* 
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count that the be(l , which hath no ^Utterin^ 
fparldes in it^ And is o f a Blackijh colour ^ hut 
powdered of a dark Lead colour , ’tic verj 
hard ponderous^ the deeper the colour y the deep- 
er it colours the metal tn the Furnaccy 'tU to 
he put into the meltiug pot together with the 
Frier. 

Chap. Tl ] Erretto o/Spain, commonly call d 
14, 15. JESuftum, or burnt BrafSyand 
’tif made Larin, by Coefalp. 1 . 3. c. 5. where 
hethus faithy Optimum a'S uftum conficic- 
batur in ^Egypti Memphidc dcinde in Cy- 
pro, ciijus notae funt , ut fit rubrum & at- 
tritu colorcm Cinnabaris imirctur, n?.m ni- 
grnm, plufquam dccet exuftum eft. Kodie 
in Hifpania conficitur, appellant autem 
Fcfrettum , fed nigrum eft, inficit ingre- 
dinc, ideb uruntur ad capillnm denigtan- 
dum. The heft burnt Brafs was made at Metr- 
phis in Egypt, afterwards -v/ Cypru*:, the 
marks whereof are that it be Red,, and that by 
hruifing it imitate the colour of Ginnalier, for 
that which ir black is too much burnt. 'Tis now 
made in Spain, they call it Fcrrc-ttum,^«^ 'tis 
Black and colours Blacky therefore they ufe to 
colour therewith their hairs Black, But if it 
ie calcin'd to a mediocrity it appears Red 'tis 
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of the fame colour xvben powdered ^ and hence 
it feem^to have it's name Ferre rum a ferreo 
colorc, for Crocus Martis appeareth to the 
eye Redy though much lighter than Ferrerto 
doth. By the former difeourf ■ of Caefalp thatt 
fame Countries afforded better Ferretto than 
others y as Callilc Soapy and Venice GlaJJe^ 
are the lefty lut we find no fuch difference in 
the feveral climateSy that w>e need fetch auj 
thereof from 

The two mofi eminent and jingular colour^ f 
loth in themfelveSy and in relation to animals J 
and to this An of GlafSyare Blew and Green 
in themfelveSy as partaking much of light, ai 
is feen in the Triangular-Glajjes , and theyy 
We alfo moft delightful and agreeable to the 
fight y and eyes of animals as neither widening 
nor contraBing the Pupil too muchy loth which 
are dolorous and ojfenfive • and in the Art of 
Glafs^ in PaHs, EnamelSy clafs of Lead lyy 
reafon of their great conformity and neernefi 
to many fort of gems y challenge a great fhareoF 
itfeyhefides the many gradations of them ufed 
pmply of themfelveSy or elfe blended and mix- 
ed one with the other. Blew if a fimple colour 
in all Arts converfant about it, but Green in 
the curious Art of dying is a compounded co- 

V a lour^ 
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tour of Sfew the Ground^ and Telhw ftperdn^ 
ducedy or contrary-mfe wrought. But in ether 
uirts thts colour is fmple , and hih arife from 
the fame materidl Copper or Brafs hy varms 
ordering ami preparing them. ’Tis a flrange 
and great wy^ery to fee how fmall and undu 
fcernahle a nicety ( though the fame mater tails 
he ufed) makes the one and the other colour^ 
as is daily difeet'ered iy the refiners in making 
their Verditersy who fometimes with the fame 
materials j and quantities of them for their 
Aqua-fortis , and with the fame Copper- 
plates , and Whiting make a ver) fair Blew 
V erditer, otherwhiles a fairer or more dirty- 
green. Whereof they can affign no reafon, nor 
can theyhrt on a certain rule to make confantly 
their Vetditer of a fair Blew , to their gre^ 
difprofty the Blew being of manifold greater 
njalue than the Green. Nm although the 
genuine- and natural colour of Brafs and' 
Copper^ is the true Sea greeny mixed of hath 
colours y yet the former inclines more to a Blew 
than the latter y and the d/fjol'i;ents have a 
great jhare in this hufinefs. for Vcrdigreas 
made of Copper -plates buried in the earth 
with GrapeSy makes a Green, hut Copperas 
made with Copper , and the liquour of the 
Pyrites dijjolyed with rain fitter, yields a 
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Bka> in Daatzick and Hungarian, and Ro^ 
man Vitriol, the oneiy difference of thefe pro- 
ceeding from the refolution of the materials 
into finer ^ minuter Particles ^and various tex- 
ture of the Atomical parts of the materials 
dijjolved. Note the reafon why Brafs makes a 
letter Blew than Copper , feems to be this^ 
that the Lapis Calaminaris the oneiy thing 
that di^erenceth them -fakes in^ and incorporates 
with ids felf that acidity which naturally Cop- 
per contains , which as it appears in the ma- 
king 0/ Verdigreas turns it to a preen, be- 
ing exalted by the acidity of the Grapes. Aud 
this feems alfo to be the caufe, why French- 
wine-grapes, which have more acidity in thern 
SpaniiR- wine-grapes have ( tho'tgh the 
^climate of Spsim be rnore fuit able than that of 
France) are fittefl to work this efjeB. The 
force alfo of Vitriolatc juyees may be feen 
in our Englifti Copperas, and Vitrit>I of 
Mars, made of Spiric of Vitriol and Steel, 
both which change the natural Tellowlfh colour 
of Iron into a Green , and Lapis Armenus a 
Blew jlone ground with yineger, or the tinSlure 
thereof drawn. The effeB of Calaminaris in 
drinking in the acidity of the Vitriol do 
the fame, an ingredient into Aqua-fortis ^ 
tlearly manifefed, by a pretty and lucid expe- 
y 3 rimeut„ 
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riment^ was once jhewed me ly my neighbour a 
Jiejiner j who bought fame Copper-plates to 
draw down his filver from Aqua -fort is where- 
in 'twas dijjoived , hut thefe Copper- plates 
would mt wholy preeciintate the faid filver^ hut 
left ten pound thereof tn thirty remaining 
jtnprtecipitated in the water. The reaf w where- 
of If as found to he,hecaufe the Copper for 
thofe plates had been melted in a pot^ wherein 
Tjtiis before had fufj'ered Viidon. 7 he Cop- 
per-fmitfij hereupon remelted the faid plates 
in new pots , and with a (b ong fire, lurnt off 
fas they ufually do ) the flours of the Lapis 
Calaminaris, which are valatil and fly dost 
the work-houfe colouring the Chaths, hairs ^ 
and Beards of the Work- men ^ as white as tliofe 
of Meal-meHj or Millers, Now when thefe 
flours had been well feparated^ and the Cop- 
per-plates totally front them, they drew 
down the filver wholly from t/jf AtTua-fortis. 
JNcw in this experiment the Lapis Calamiiia- 
lisj imbibed part of the acidity from the Cop- 
peras, and fo the Plates being lefs corroded, 
and confequently too little thereof received in- 
to the parting water, left room for the filver to 
remain, and to he fupported by the faid water 
which is the reaf on of all pr£cipitation,forthe 
fOjadvmcdt met&ll coming into the place of 




T 
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the [liver ^ forceth it to deft end upon, the BouJe 
tmd plates in the form of a Hdiite powder. But 
that this efjeEl followed from the imbiiition of 
the acidity from the Aqua-fortis feems mani- 
fejf becaufe Aqua - foriis-vincgcr, or it's Spi- 
rit, or any other acid juyee, poured thereon be~ 
comes more fweet, and heavy ^ as they do with 
Coral, Crab^-cyeSj ( as they are fal/ly call’d) 
the fhells of fifhes or Lapis Lyiicis , and whi- 
ting wherewith ^ the water from the Copper- 
plates VcrJitCT is made.^ likewife do. rind 
hence it proceeded too that the water made with 
thefe Plates, acquired the mofi pngular Sly~ 
colour the faid Refner had ever feen. And to 
this purpofe I remember ^ that from Brafs dif- 
folved in common Aqua-fortis, with an addi- 
tion of Crabs-cyes, a mofi fair Sky colour pro- 
ceeded thence. 

of all metalls Copper if the mo(l plyable 
to the Hammer., drawing into wire, pfivec maU 
leahility to filver and gold in coins, and is of no 
hard folufton in the fire, is foon corroded with 
any acid Spirits or Salts , and without great 
difficulty is ref olved into a powder with the fire. 
Five preparations or reduBion to powder our 
Author gives , Firfi, a calcination of Cop- 
per, c. 14, 0/ Brafs, c. 21, with Sulphur, 
y 4 then 
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r^hen with Viirioly c. 15. Thirdly ^‘a [imfleir 
calfirtathn o/"Brafs i>y fire 3 c. 20. effcales’' 
ff Brafsj e. 24, Fourthly, fcales thrice caU.^ 
fi»'df c, 2 5, 28. fifthly, the md'ing of Vi* 
jcripl o/* Venus, c. 31, 132, 133. AH which- 
are fo well known to the meanefl Chymih I 
fijall ^eed to fay little of ther/iy eff/ecially hc-> • 
^^'^rn fo large an account, bow the tm 
^riwe colours. Blew, and Green are them 
'^educed. Bat dove all thefe preparations, ' 
that of Vitriol of Copper Urnes the pre- 
heminence , and next to that being prepared 
the fatpe way with it, the calcination with 
SulptiUr, and efpecially with Sulphur vi- 
vum in a clear ctticl firong fire makes a let- 
ter colour than any of the other cahinati- 
iffjos mentfonfd by ot^r Author. For though^ 
Originally Brimftone and Copperas are 
wade of the fame Marcaiire , and produce 
Spirit? undifiliitguifhable each from other, yet 
Sulphur fooner and better penetrateth intoth^ 
Hody of fhe mftall, being more vehemently dri- 
ven in by the mo(l acute and fharp points of the 
fiame, and fi> confeyuently divide more fdtilly 
the fmallefi particles thereof . Sefidey the flame 
dijfipatetk and carries ofi the Spirit of the 
Sulphur, which of it's own nature is apt to 
^l-acben, pjokfall colours wore dirty. For 
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as 'tis well known Copperas rs>ith gals or any 
other ajiringent vegetable- Ink, and the 
Black for dyers. But if you lifi to try Vi- 
triol j you mufi not ufe Englifli Copperas 
made with Iron, hut that which is made with 
Copper, Becaufe experience teacheth the Re- 
finers that Aqua- fortis,7»<i(r/e’ »?///> it will carry 
"its foulnefs through all their mediate folutions 
even to the Vtrdictr ’its felf^ which ’twill 
piake inf-allibly of a dirty Green colour, llijere- 
fore they male their Aqua- fori is of Dan:- 
zick Copperas onely. 

H'hofoever then would extraB a good colour 
with Aqua-fortis ( which way our Author u- 
feth not though he doth in making Crocus 
Martis) fljould make it with Salt-pcter and 
A In me inti e ad of Vitriol tis hereafter 
made for Calcidonies , chap. 58. or with 
Hungarian or Roman Vitriol efpecially the 
lafi which makes the firongefi water , being mofi 
impregnated with Copper, and coming neerefi 
/o Vitriol of Venus, for with thefe waters rife 
fame fmall atoms of Copper ( as ’tis ma- 
nifeft ly holding a knife over the fumes of fuch 
Ac[\iSi-(oTUS boyling) which will colour it of 
.4 perfeB Copper colour. And if you difjolve 
ipthiy Aqua-fortis tkbefi Copper, and the^ 

pre- 
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precipitate it n>ithfpeltar ( which I have fame* 
times done with the refiners clotdle water im- 
pregnated with Copper ) you jhall have a mQ(l 
excellent Blew ^ whtch may be of good ufe for the 
colottrifig of GlafSy for J doubt not hat the pong 
fire of the furnaces will wholly dijftgate the 
fpeltar being of a Sulphunous nature^ or con- 
vert it trClafs-, for upon the difiolution there- 
of with Aqua- forth it fhooteth into Green 
Cryplls ylmvever the Copper will remain to 
give ifs tinBure to the Glafs, and that this 
way of precipitation is much better then by 
drawing of the Spirit with heat ‘tis apparent 
by this y that the finer and purer parts of the 
Copper rife with the water as tn the experi- 
ment of the Kniffy and by many others to he 
met with in the writings of 
experiment more I (hall add to extraB the tin- 
Bure from Copper, 1 took Copper calcin'd 
and Verdigreas of each an ounce and fill’d 
tm Glafs bottles with the juyee and leaves of 
garden Sciirvigrafs, which abounds in volatile 
Salty and do fed thefe Glajjes welly andpjifor 
a monthy fet them in a Sellar , and afterwards 
upon Leads in the Sutiy during the Summer 
monethSy then 1 firained the Ik^ot per char- 
tam emporeti caiHi and had from the for^ 
Tneyi a four Skicy from the latter a pure Sea 

^ ^ Green. 




Obfervationsontbefi'-ftEook. 

Green, uind this I the rather relate .y lecaufe 
J have not met with any experiment in this na- 
ture with volatile Salts y and 'tis very prof able 
that other plants fuf! oF the fame Salt^ efpeci- 
ally having fame clammy juyce tn them, fuch as 
OnionSy Garlick , Leeks , and Alolyes havcy 
might fhew fome rare ejjeB upon C'^ppcr, for 
their leaves have either a deep Creen^ or elfe a 
Green mixt with Blew. The whole trde of 
i^cids alfo are dijjoluenis of Copper, and 
all forts of fixed faltSy all which have acidity 
in them. And no douLt great variety might 
le met withall in diverfuy of menjlru-mSy and 
procefjes of extraHing tbefe tioBureS. 

Our Author c. 20, tells you Brafs is made 
of Copper Lapis Cavaminaris , 1 Ojall 
here deliver tie procefs fnce I f/nd it no where 
fully delivered y Lapis Cabmtnaris is found 
in SommcrfcilLirc, and the North 0/ Wales, 
and though fome of it hath k een Lr ought from 
Dantzick, yet "tis not of the fame gooJnefs 
with ours of England. This flone before ufed 
mujl have the foUowing preparation. It mufi be 
frfi calcin'd in a furnace like the Calcar with 
a fmall hole on one fide to put fire in^ which 
may be either of foal or ivood^ but fvood is hejly 
becaufe it maketh the greatefi flam^) ^on~ 

feqtiently 
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feq«ently the hefl reverbermon. the time of 
Calcimtion is about five hours ^ in which [pace 
they often rake it d>out with a great iron rake^ 
It requireth good judgement to calcine itwelh 
for when ’tis not fnfficiently calcin'd 'twill mt 
mix with the Copper , and when too much^ 
’twill make t too brittle , and in both cafes 
gives not the true tinBure to Copper. The 
fign of its jufi calcination isy when ’tis in a 
tphtte and very fine pwder. Mmofi half of the 
Calamie ( as the workmen call it ) is wasted 
and flies away in four, which flicks to the mouth 
of the Fnrnace of divers colours of little ufe 
with thewy though / could eafily prove thefe 
fours to be the true pompholix of the ancients y 
and to be a fed in the ointment y that hath it's 
denomination thence, Ttl an excellent dryety 
^nd applyef to Gleeting Nerves , and TendonSy 
without pain, it foon exiccateth them. This pow- 
der I communicated to the eternal glory of our 
natian,and Amiomy, &an excellent Chirur- 
gian^ and never to be by me forgotten the in- 
comparable Dr .Harvey,/* man mofi curious in all 
natural things y who confejjed he thought this 
to be the fatd PompholiXj and with moH hap- 
py fuccefs frequently ufed it. Now when the 
Calamie is well calc indy they grind and ferce it 
to a %^y fine powder j and therewith mix well 

Charcoal 
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Charcoal finely ground to a powder , this 
mixture they put into the bottom of 4 poty and 
upon it a Copper-plate, to wit, feven pound of 
this mixture^ to jive pound of Copper , which 
is their ufual proportion. Thefe pots are made 
of Nonfuch-clay, which muft be jir^t calcin d 
if they make pots of it alone, but ufually they 
grind their broken pots with an equall quantity 
of the clay , and therewith make them ^ which 
being well wrought and annealed^ will commonly 
la^\ior 14 days. 

The furnace wherein they melt their Cop- 
per and Calamie is about fix or [even foot 
deep under ground, the earth being circularly 
raffed by degrees from the plain of the work- 
houfe to the hole, whereby the materials and fire 
are put into the furnace, which is the center of 
the raifed earth, and in a perpendicular to the 
bottom^ and area of the furnace. The diameter 
whereof at the bottom is three or four foot wide, 
growing gradually narrower and narrower in 
the form of a cone to the faid hole which con- 
tains a foot tn diameter, wide enough to put in 
and take out their pots and fre. This hole hath 
an Iron cover with a [mail hole in it , where- 
with they regulate their fires. At the bottom of 
this furnace , they have a long pipe or hollow 
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^lacehyn^hich they Mow their fire withhlhm, 
frft they make a very gentle fire^ e»creafmg 
ft by degrees^ till they fee the Cop per melted 
down^ and well mixed with the CaJaiuioT which 
is ufttally done in the fpace ef twelve boors ^ for 
every twelve hours ^ they cajl their plates at five 
tti the morning and evening • and then they 
take their pots out of the furnace (which ace 
ufually eight or ten in number') with a long 
pair of tongues j and fet them in a hot place a 
little time till the metal grows a little cooler^ 
yet fill melted^ and then pour it out of all the 
pots together into a mould of fone , which pro~ 
ducetb a plate of Brafs three foot long ^ and a 
foot and a half wide weighing betwixt 6o and 
So pound. The mould ts made of two jfones 
which feem to me to he of that fortf which are 
tail’d Calcarii, for they have many fmall jhi-‘ 
ning particles tn them like Spars^ which con- 
Unite after long ufe of thefe fiones^ whofe co- 
lour ts thereby changed from a Gray to a red- 
difh Coppev colour ^ onely the fpots remaining. 
Thefe fanes have formerly been brought from 
Holland, bat have been femetimes fince found 
in the mount anous parts o^GornwaU, and are 
as big as a reafonable grdvefane , and of the 
fame figure. They mu(l he mmaled fame hours 
before they ca^ their plates on them y elfe tht 
^ metdl 
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me tall mill fiy , and hejides- endanger their 
breaking. They mufl have many fair of them 
in readinefSj becaufe after three days cafling 
they become weary ( as they call it ) and mu^ 
be new coated with coal and tallow. ^Tis to be 
obferved that the mixture of the Calamic and 
Coal) mii^ be always put under the Copper- 
plates, /<?/• then the Calamic being raifed by 
the mixt Charcoal and heat of the furnace 
eaffly penetrateth and mixeth by little and little 
with the Copper melted^ and fo both unite into 
one mafs , making the compound call'd Brafs. 
jp})ereas the Calamic would mofl of it fiy away 
fioould it be put above the Copper-plates. 
■^nd though the interpofition of the Copper 
hinder it s afeent, yet much thereof flyes away 
and (licks to the (ides of the furnace y’ and ac- 
cording to the diver (it y of the fuperior or in- 
ferior part of the furnace where 'tif found 
and difference in figure and colour receives va- 
rious names ^ of Capnitis, Botrytis, Placitis,’ 
Onychitis Oftracitis, fo call’d byVMn. I. 34. 
c. 10. All which contain fame Copper in 
them eafiily difcoverable by the affufion of 
Aqua-fortis on them or by long lying expofed 
to the open air^ nay^ you fijall fee in them fome- 
times a Greenifij Blewifh colour^ when they are 
taken but of the furnace. The encreafe of 
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hj the Galamie if f,gm 38 )o 40 
immdm the hmd^ed ^ fi that 60 tmrJ of 
Oop|5cr ma&es mtb Calamie lOb pound of 
BraA. Oiferve a!fo that the fire not k 
too ftrOftg, or mufi the pots continue too lon^ 
in the furnace after fujton of the Copper lejt 
the Cila-mie fy airay^ and that the coals tfrU 
at the lottom of the pot, and which were mixtd. 
with the Calamie are rot totally turned to 
ajhes, Cutoff entires come out untouched , and 
itn&Uei edy though the pots have continued red, 
hot for many hours together, which is needful 
becaufe Copper with the Calamie tequire 
longer tme to he melted then Copper alone 
doth, jis to the eafie parting of the Calamie 
from the metall, we fit all to what hath been 
formerly faid, add this, that when they dram 
thif Brafs into Wire, at each new drawing 
theq mufi anneal it elfe ’twill break, and yet 
they muff mt heat it to above a Cherry red,fot 
if they do they burn of the Cahmk to their 
grea lofs^ which is eafilydone inBrzfs drawn 
into [mall threads. 

Chap. i6y Tr^£//i/f)^ feveral wayet of 
-L^ making Crocus Mards, 
all which and many more are delivered by 
-Chyniical uiuthors. They may he reduced to 
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^hefe heads i i. ^ Jimple reverberation rrithout 
admixture^ and fuch I have feen made of Iron 
Bars wherewith fame furnaces are fupported 
and built, and the beB , and deepeji colour I 
ever faw was made this way in a furnace, 
wherein Aqua-forcis was conjlantly didUl'd 
the whole bars turning by little and little into 
this Crocus j and was brafhed off in a confider-^ 
able quantity. The fecond way is a calcination 
or reverberation with Brim^one , Salt, Urine, 
Vineger. Thirdly, by folution in Aqua-fortis# 
Aqua-regiSj Spirit of Salt and Nitre, and 
then by exhaling the waters you ffjall have a 
very Red powder. The folution of Iron in 
Spirit of Vitriol, o^'o/' Sulphur make the Vi- 
triolum Martis, not much differing from ata* 
Engliih Copperas in goodnefs but onely in 
ffrength, either as to dying, or Medicines, 
:wbich being calcin'd makes a Colcothar, aaw 
unlike that of common Witxiol, which though 
it may ferve Painters for a deceitful colour . 
i«yet'twill not ferve the Glafs- furnaces, for alt 
Colcothar contains in it much terriffriety 
which would make the Glafsfoul and obfcure, 
, this feems to be the reafon, why our A tthor a- 
feth not Vitriol here, as he doth before with 
5 Copper. 



X 
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Ijfjall fay no more concerning the tir.Bure 
of MarSj lut that whatfoever of Acid or hi~ 
ting juycesvpork Hpon(Zo^Y^ty the fame have 
alfo their ejj'eB uj)on it. Ami though all the 
mays produce a red y yet fame of thofe reds are 
lighter and more tranfparent, than others^ and 
fo may ferve for feveral colsurSy and various 
admixtures with other Metalline colourSy to 
advance or moderate them y for Crocus Martis 
made with f^meger complies with Greens, chap. 
33, 34, 35, and in the Emerald colour of 
CUfs of Lead y chap. 6 ^, and for the fame 
colour in pajis 'tis ufed indifferently with 
Vcrdigreas , chap. 77, 78, 77. and in 
Blacks^ chap. 10 1, kut for a fair RedyOto- 
cus Manis with Sulphur, chap. 128. 
iut for more fair colours Crocus Minis made 
with Aqua-fortis , chap. 43. But foasthe 
leff colour from Brafs^ of Vitriol of Venus 
the primefi and lighted colour from Iron or 
Steely is that which is made with Aqu.a-regis, 
which proceeds partly from the mixture of fal 
Armoniac, and partly from a finer folution 
of it. 

And thus having pa(t over the prime ma- 
terialsy and preparations for colonrs in Ghfs, 

the 
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the re(i of the work cording principally in the 
due mixture of the faid colours with the cir~ 
camflanceSy which our Author hath fully ’done, 
we fhall be very brief in what follows^ and 
fhall onely deliver here one preparation come 
to my knowledge^ whiljl a fecret of great value, 
but now commonly enough known to the furnaces 
and ’tis this. Take of Antimony and Salt- 
peter well ground and mixed, of each twelve 
found, together with 200 weight of- the com- 
mon materials for glafs wherewith this mix- 
ture of Antionomy and Peter mufi be alfj well 
united, and then calcin'd in the calcar and 
wade into a Frit , or which is all one make 
Regulus of Antimony with Crude Antimo- 
and Peter j the manner every Chymift 
knows, which being mixed with the metall afford 
tvery white Enamel, and ferves with other 
mixtures for various colours. 

Chap. 29, J* 5 - (colour 

R the Blew Gemm which the 
common people call Aqua-marina (and our 
Jewellers Egmarine ) a kind of Saphirc. 
Beat burnt Brafs into a moftfne and impalpable 
powder, otherwife a courfer gemm will be made 
thereof, and let it be mixed with Glafs. The 
quantity cannot be determined for they are 
X 2 made 
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Wfide deeper or lighter , for one pound of metoll 
one drachm of burnt Brafs will fuffce. 

Chap, 3 2. TjOr the Emerald colour Porta, 
1. c, 5. thus j tyhen you 
have coloured that Egmarme you fball eafly 
turn it to an Emerald, by adding half Crocus 
Martis to the calcin’d Brafs, to wit, if at frf 
we put in a fourth part of Brals , we now add 
an eighth part of Crocus, and as much calcin'd 
Brafs, Obferve that they boil together fx hours' 
after the colours are put in the (lu^, that- 
the jewels may grow clear which became cloudy 
by putting in the colours. Br ifs is heavy, and 
when 'tis mixed with the metall, every momeM- 
^ twill fnk to the bottom of the pot, and makt 
the gemm more dilute, wherefore you muf very 
often fitr it. Let the fire decreafe by little ana 
little till the furnace grow cold, let the pots k 
taken out of the furnace, and being broken they- 
a^ord you counterfeit jewels, t 

t 
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R Ojichiero , whereof thus , Port Uh. 6 , 
cap, 9. But the more skilful and mo- 
dern Glafs-mcn in colouring Enamels of a 
clear Rofe-colour ( the common people 
call it Rofachiero ) take not a little pains, 
feeing our Anceftors made it Artificially 
and beautifully. 

Chap, 37. uiuthor advifeth jou to 

i|^ Y__y make your Aqua-fortis, 

&c. your felf j and good reafon for it , for one 
pund of common Aqua-fortis upon my reite- 
rated experience fhall yield kut four ounces of 
good Spirit^ the other 1 2 ounces will be phlegm 
c/’ Vitriol. This addition of white Arfnitk 
in the making of Aqua-forcis, I find in the 
Lady IfabclJa Cortefe printed at Venice in 
Italian 18 years before the publication of this 
work. Man) are the compo(itions oF this water ^ 
Nitre tV the principal operative ingredi- 
X 3 ^ ent 
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ent in them nil. Mofi make it of Vitriol,/omc 
fl/Engltlh Copperas which femes for com- 
mon ufeSj and for Pow-dics ( though made of 
Dam zick Copperas would he better for thi& 
life) for this the repners ufe finding adirti- 
nefs from our Englilli , fome add alum in- 
fiead of Vitriol, but that yields at befl but a 
weak phlegm^ Others have made efiays with 
Sal gemm^ but they found that this Salt affords 
no Spirit , but flicking to the neck of the re- 
tort ^ hinders the pajjage of the Spirits 
and breaks the vefjels. when the red fumes 
are pafiallthe 5 pV/Vf o/Nitre are raifed^ and 
then the fire is to be extingaijhedy for after 
folkweth onely the Spirit o/* Vitriol, which 
hindereth the operation of the Spirit o/* Nitre 
towards the folution of metals. 1 hwve often 
feen fingttlar goad parting water drawn by the 
. refiners twice in 2 4 hours , in which time^ 
With their firc^ not much of the Spirit of Vi- 
triol could arife, which reyuireth commonly 
three days with the ftrongefi fire can he wade 
for the TWO Ufi days to draw off both the Spi- 
rit, and ponderous joyl from it , though the vo- 
latility of the N itre in Aqua-fortis may help 
: o ral fe them. One thing our Author omitteth 
though very neceffary to be done 
Aqpa- fonis be ufed, praSlIfed conj 



before the 
antlybythe 
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refiners y eJfe their waters will be fouly the wan^ 
neristhtiSy as you have it in Beg.Tyroctn. 
Chym. c. 3. Take of the di^ild water 
and put into it a peny weight of refined fil- 
ler y and diff olve it upon coals , then pour this 
fiver water into three parts more of the unfned 
Aona-fouis which will become of a milky co- 
lour y then they let it fettUyand decant off the 
deary this fetling the refiners call the fixes y and 
caft it into a tub of water of 20 gallons , all 
which it will in a moment turn to a milk colour, 

J know a refiner who defhlleth his Aqua-fortis 
out of an Iron pot , which he finds to make a 
fironger watery befides the great charge in pots 
and fire faved, you may fee the way in the com- 
mentator o»Bcguin. 

Chap. 40, \ T Ou need not charge your A- 
j( qui-Rcgisir/t/j fo much Sal 
Armoniac as tt will diff olve , one ounce and a 
half to a pint is fufficient. / wonder at B-guins 
way of maling this watery who difiills the Salt- 
peter 4W Sal Armoniic together y but experi- 
ence hath taught me that half the quantity of 
Aqua-Rcgis, wherein Sal Armoniac /W? 
been difjolvedy will do as much as neer double 
the quantity of that wherein it hath been di- 
fliUdy Aqna-Regis onely blacks filver y but 
X 4 'twill 
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^ twill Jlowl'^ clijjolve very thin plates of Copper 
aftd Tin, as Acjua-fortis wi& corrode Leaf- 
Gold. But if you draw of the water when it 
hath dijjolved Goldj then ’twill fall upon silver 
er other metalls. 

Chap. 42, '’ Ip IBe ways of waling Calci- 
J d on ies , j a fpt T5 and Agats 

feerns to he the farne with making rnarlkd 
paper defcrihed epc&Bly hy Kirch., 1. io.de 
luce Sc umbra par. 2, c.4. and tranferiled 
hy Sci ott, par. i. 3 . 5. Chrom. p, the way 
whereof is ^ that fever al colours are dijjolved 
in feveral liqueurs proper to dijjolve them, 
and are fuch as wili not readily or not admix 
ene with another , when put into watery lefore 
they are call upon the Paper to receive tb^ va- 
riety of colours. And fo in like wanner va- 
riety of materials being mixed togethery and 
fmh as will net incorporate each with others mujl 
needs give various and dijlinSi colours to the 
WftaL Many experiments might he given of 
tinged liquourSy that put into the fame ClafSy 
would keep their dt^inB Rations and colours ^ 
nay though the liqueurs were agitated and con~ 
founded^ they would each return to their proper 
place and faiians , In the preparation of thefe 
/ jhail qhfervefrjij that all tie 
cohunfg 
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colouring jraurials^ though not all their prepa- 
rations are ufed in each of the three trays^wz. 
Zaffcr, Mangancfc, Silver, Steel, Smalts 
and "Lead. Secondly, the greater variety of 
ingredients, maUs the letter Cnltidcny for 
the frjl is rr.ore frrple than the fecord, and the 
fecohd than the third, and our Author cem- 
mends the lafi before the feccr.d, and that before 
the jirjl. Thirdly, that feme i/.gredients there 
are in each of them which contribute no co- 
lour at all to the rr.etall , fuch are Tartar, 
Scot, Sal Armoniac, Mtrtury. Fourthly, 
that forte of them are of an unEluous na- 
ture , as Lead, Seor, Tartsr and Smalis, 
which may hinder the union of the materials 
one with another, which appears by this , that 
they do part one frem another , and therefore 
the metall being taken when it begins to grow 
cold, will then fhew feme waves, and divers 
colours very fair, chap. 42. ^ great deal of 
rirt there is in working the metall at a due 
heat, and in the manner alfo, and in this latter 
much of Art lyeih as it doth alfo in marbling 
Paper. 

Porta teacheth how to colour Glafs with va- 
rious colours, this he found out by chance, when 
he was making other tryals, Calctnedl. nfjakes 

away 
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atvdj the perfpicuous colour of Glafs and t/(X- 
rioufly colours it , for when ’tis fprinkled by 
turns on Glajjes yolijhed with the wheel j and 
expo fed to a kindled f re y it colours them 
oujflf and renders them darker^ for one part be- 
comes floncy the other is varioufly coloured that 
*twill feem an Opil. But you muft often take 
them out of the pre^ and pt them till you have 
your wifh. 

Here and in many other places oar Author 
tells you that Glafs may be wrought^ into any 
feape. I fbad for the Readers delight fet down 
the mofl curious I have met with. Card. I. 10. 
c. 5 2. de varictatc faw a Cart with two Oxen 
which was covered with the wing of a Fly^ 
Agric. I. 12. de re Mccail, faw ^fMoraii 
living Creatures^ Trees and Ships, and many 
other famous and admirable works, Mafer 
Howf l^paar, ^^.faw a complete Galley, with 
all her Adafls, Sails , Cables ^ Tackling, Frore, 
Poop, Fore-capie, Anchors, with her long Seat, 
all made out in Cryftall Glafs^ as al ft a man in 
armor. Worm, bad in pAnixo^ little fatues 
of Glafs, both of men, and other things. The 
mo f beautiful Church of Sarnt Mirk at Ve- 
nice, adorned within with Moiiiic work, re- 
prefenting fevcral holy bifories with pt co- 
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hurt 5 and covered in fame places with 
Gold. 



Chap. 48. 



Drachm of 
Me’.all. 



P 



Ort. I. 6. c. 5. makes thk 
Amethif colour with a 
Mansancfe to each pound of 



Chap. 49. T^Orta for the Saphyrc, adds 
two Drachms of Zaphar to 
a pound of met all, and^^ke longer ( fatth he) 
they continue in the fre,the irighter the colour 
will ie, 'joa muji continually mix them. 



Chap. 58. Reed in the original. 

J } roflo in corpo, whereof 

thw<, Impcr. 1. 4. c. i. haver corpo dicono 
quclli colori chc coprono c fono fenza 
tranfparcnza , non havcrc corpo dicono 
quelli c’ hanno trafparenza. The Painters 
fay thofe colours have body which are clefe, and. 
without tranfparency , and thofe not to have 
body which have tranfparency. 



Chap. 61. /^'Lafs of Lead , ’tk a thing 
unpraBifed by our Furnaces, 
and the reafon k, becaufe of the, exceeding 
brittlenefs thereof. The whole Art of calcining 

Lead, 
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Leady to their ware wtthall hetng the 
principal thing wherewith that glafing is made, 
it fufficiently inown and praBifed dajJy by the 
Potters, And could this Glafs be made as tough 
as that of Cryftallinc 'twould far furpafs it in 
the glory and beauty of itscalourSy ofudnehm 
man can he ignorant^ that hath had any expe- 
rience of this Metall. That experiment of 
Kirchcr eafily to be tryed with inconfiderahle 
charge will evince this^thm ]. i . de luce & 
umbr. par. 5. c. 5. If you heat with live 
coals Qjiick- fiver congealed with the vapor 
of Lead in a Brafs- f peon ^ there will foon ap- 
pear to you in the melted fo great variety 
of colours.^ that no greater can be conceived in 
the warldy infomuch that none of thofe which 
are caWd apparent colours may be compared 
» with then}’ I remember that trying the re- 
duBion of Lead from Ccrufs j by fetting it 
over the fire , had by putting an Iren fharp 
pointed into it a conjiderable quantity of a 
mofl brittle matter ^ not tranfparenty but adorn- 
ed with mofi beautiful colours of Blew, Green 
end Ycliowj the later over-ruled both 

the former, and fame grains of Lead. I alfo 
ca.fi forne hnmiio'AC into melted hea.A which 
ieeame oT the fiiref skie ioh'ir that ever / 
faw , with the intermixture of other colours 
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n>ith the Blew, axd tbofe colours not fading 
hut now continuing for thefe 12 years 
Libav.de tranfmur. met. 1 . 7. c. 20. faith, 
that the welters , and tryers of metals daily 
change Lead into Glafs , and that this Glafs 
is P lacks Kcd, Yellow, or othrrwife coloured, 
as the calcined Lead is handled, or as Lead is 
calcin'd into Lythargc, Cerufs or Minium. 
Quercet, in Hermet. med. detens. cap. 9. 
affirms be faw with his own eyes, a, Ring made 
of Glafs of Lead , which infufed in wine a 
night was a perpetual Purgative, The like 
variety may he olferved'from Bifmutum or 
Tin glafs Li’oar. Syntag. Arcan. 1 . 6 . c. 4. 

Lead returning into it’s body , breaks 
out the bottom of the pots. Lead can hardly 
be fo well calcin'd, hut feme particles thereof 
will remain uncalcind, which the heat of the 
furnace reduceth to Lead again, the fame was 
faid or Cerufs before, and the like you fhalt 
find in Minium , the highefi calcination ufed 
thereof. Now the caufe mjy it breaks out the 
bottom of the pots feems to be, that receiving 
there a new calcination, and clofing with it’s 
uncluojity, and body the pores of the pots , it 
hinders the pafjages of the fre into the me- 
tall, which impeded, converts all it’s force 
upon the clay, whereof the pots are made , and 
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by farther calcining it muf necejjarily wake 
holes in them ; Now that Lead doth (ink mo^ 
and not as other metals continue welted on the 
furface of the pots ‘tis manifef by the refiners 
teflSj and Golk-fmiths copies^ which (hew by 
thetr^ colour and weight > what body they have 
received into them j and by their re melting 
andreduBionof the Lead. 'Tis true the tefis 
do imbise fome Stiver^ and therefore they re- 
melt them in the great heat of the Almond 
Furnaces , and no doubt the fame happens to 
the copies, though the E(fay Miftcrs of the 
Tomer jirangly ajjert the contrary againji the 
importers c/ Bullion, But the Eiray Ma- 
ners at Go!d-fmichs-haII do gain silver from 
thefe copies by melting them down. But in this 
cafe fome minute parts of silver onely get in- 
to the tefis and copies by the mediation of the 
Lc^d uio?2e j Lead u ujed lu bothte^^ 
ntng and E fays. But Silver alone nor other 
metall mill at all (ink into the te(i, Another 
reafon of this Accident, may be that the Lead 
tnfmuatingifs fdf into the pores of the pots, 
and continued there in fufon, mill by getting 
farther and father by it's weight into the bottom 
of the pat at lafi run out and then leave holes fot 
the metdl to follow. 
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Our Author rnentkm rM a Jacinth from 
Glafs of Lcadj norClafsof'Xlnj nor of Cop-^ 
per. Bapt. Port, fupplies you with the frf, 
I. 6. c. 7. in thefe words , To make a lery 
Jacinth, and not much differing from the true 
one. Put Lead in earthen pots that are very 
hard in a Glafs Furnace^ and there let it fiand 
fame days^ and thus your Lead if turned into 
Glafs^and imitates the colour of the Jacinth. 
and of the fecond Ib. c. 9. Melt a pound of 
Tin in an earthen pot that will bear the fre, 
let it fiand in the Glafs furnace three or 
four days, then take out it, and break the vef~ 
fel, and on the fur face you fhall find a Glafs 
of a muddy Safiron colour, and if it fiand 
longer in the fire ’twill become more perfeEf, 
Neither know ,we any more perfeB in this kind 
of many we have tryed. But you mufi put it 
into the pot well powdered , wherein you mufi 
ufe not onely Mortars and Mills, hut the Por- 
phyrie-ftone , if you would have it lighter, 
dilute it by adding Glafs. udnother way refer- 
Ved for hif friends is this , let there be nine 
parts of calcined Tw^feven of Lead, two of 
Cinnaber , of Ferretto of Spain , and of 
Tartar one part and a half, of l ap. Harroa- 
this or Blood-ttoncj one part , Red-ochre a 

quarter-, 
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quarter do thou knowefi. His Ghfs from 
Copper, 1. 6. g. 7 . is this^ Di(Jolve Silver in 
a ^rong Aqua-fo^tiSj /^)f/^G^I^ it into the wn‘ 
Copper * plates 3 fo which the Silver will 
jlick fWhich gather and dry, then fet it in the 
Glafs furnace , and ^ twill he tur/fd into an 
EmeraU in few days, I commit to you the 
tryal of ocher metals^ 'tis enough for me to have 
fearched out and (hewed the way. 

Chap. 72. i^Lcw Smalts for Painters, 
1 cannot fnd the compoftion 
hereof in any writer, hut 1 have been informed 
by an honeft workman in Glafs, that ’tis made 
of Xi^cT,and Pot-alTies calcin'd together in 
a furnace, made like that for Glafs , and that 
he wrought it tn Germany. But of this, and all 
other natural and artificial colour in a treatife 
defigned on this fuhjeB, 

Gold hinders the rifing of the Metal!, 
And fo doth a little Of, or Tallow, thrown in* 
to a Copper of boyUng Sn2:ar, hinder it's run* 
ning over into the fre, though it rife with the 
greatef fury. 

Chap. 74, T'" His way of colouring Cry- 

Jjj[ ftall, teacheth the true and 
natural way, whereby Opals, Agats, Jafpers, 
Chryfolites , Cats -eyes. Marble, Sdc, 

ceive 
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ceive their variety of colours , they have in 
themfelveSy to rrit, from exhalations of Mine- 
rals, praecxiftent fabfance 
of the jtone, as here the colours of Orpiincnt, 
&c. rai fed and driven by the heat y penetrate 
the body of the CryftalU and give it this va- 
riety of colour^ Now if the m_atter of the 
fone being firfl in liquid form, and therefore 
capable to receive a tinSiurCy have for it's ma- 
trix or womb fuch a place^ whence firnple exha- 
tions proceed^ the colour is fingle and unmixty 
but if manifoldy then the tinBure of the (lanes 
becomes correfpondent to the diverfity of the 
colours arijing therefrom. And this appears 
to be true, by what is frequently obferved in 
larger tranfparent (loneS, part whereof will be 
coloured with their natural colour , and part 
void of all colour, but fimply tranfparent like 
Ice, So that the whole jlone may well be refem- 
bled to frozen water , to that part whereof 
which waS fr^ frozen an accefsion of colour 
was made, and none to the other part. Which 
may be feen more frequently in Amethills 
than in other gems, though many other jewels 
ajford the like , fome having in fame part a co- 
lour, and fome others wholy without any, or elfe 
the feveral parts tinged with diverftty of co- 
lours. 

Chap. 



Y 
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Chap. 75, knowledge to imitate 

Jl Emera'ds, &c. There's m~ 
thing of vdue, hut fame n>ay hath keen found to 
Sophtfiicate it. And fince the counterfeiting of 
Jewels with exaBnefs, would bring jw w 
to the inventer , than any other adulteration 
whdtfoeveTy and perhaps with no real lofsto 
mankindy but great advance y as fame Chymifis 
affrm-find therefore not pamfjable by any law I 
know of unlefs in the Gold-fmith who will 
warrant the counterfeit for true^ ’tis no won- 
der that many means have been to this end and 
purpofe ufed by pafiSy doublets and foilSy or co- 
louring the bottom of them y and various taker 
'compofitions , md artifces , whereof this ^ , 
Our Author feems the mo ft genuine and natu- 
ral. Of- the fraud tn Doublets yVGt:2Lni,\mpxr, 
J. 20. c. 14, gives this relation. A jewe&er . 

Milan fold an Emerald doublet for yooo ; 
Duckats y and the fraud was a long time con- . 
ceald. 

The Chymifts have invented a pectdiar 
though barbarous name for thefe pafls , and no 
where extant but amongst themfelves. They 
call them Amaufa , fo Libav, Joan Ifaac, 
but Glauber. Anxau( 3 eywhichy whether deri- 
ved from Mufaicum (not Mofakum . 

Vofsius 





K 
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Vofsius in his GlofTary, proves at large ) / 
determine »ot^ though this Etymon he very 
prohahUj For Motaick work was made in this 
manner as Hermol. Birbarus , dcCcribes it, 
Muhvum opus c|uod vulgo Mufeacuni vo- 
cant, tcflfuJatum lapillis variorum colortimj 
ex queis anc compolitis &: coagmcntatis 
omne genus imaginum redditur. Mofaick 
work they call that which Was checqaerd with 
fiones of divers colours^ with which compofed 
and joyn*d by arty all kinds of re femhlances are 
made, Thefe works were anciently madcy with 
[mail pieces of various Marbles of fever al 
colours form'd in the jljapes of Animals , and 
fometimes enchas'd with Goldy as appears by 
t Plin* I. % 6 , c. I4 Senec, Epill. S^.Plilander 
■ in 1 . 7.C. I. Vitruvii mentions the reliques 
of fome pavements feen by him ^ wherein 
Checquer’d Marbles no bigger than fmall 
Beaiis did accurately and cxprefly imitate 
in various colours , the effigies of Fifhes 
and other thing*:, ftut the ufe of coloured Glafs 
fucceeded the ufe of Marbles ^ and other flones, 
Libav,inhis faithythe Saracenical 

Authors call them terra Saracenica j but he 
confounds thefe Smmch and Pafts one with 
the other i 'Tis true thefe two are very neer of 
kiriy but are difinguifhable by this ^ that Pafts 
Y a are 
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are made of Cryttall , prepared and mixed 
mth fome Glafij and fo wrought intoatran~ 
fyarencie, bat Enamels have the bafis from^cal- 
cin’d lead and tin , v^hich gives them opacity, 
corporeity and folidity, byreafonof the great 
quantity thereof mixt with the ingredients. 
Glauber thinks Furn, Philofop. J, 4. Parts 
were found oat by chance by thofe who redu- 
cing calcin’d bodies with a firong pre , con- 
verted them into Glafs, and adds oat o/‘Ifaac 
Hollandus, that metafls vitriped and reduc’d 
yield better and more noble Met alls than thofe 
which were prf vitriped, to wit. Gold a tin- 
Bure, fiver gold, and copper fiver, &c, he 
faith, noble Glafes might be made of Metalls,' 
could Chryfibles be wade ftrong enough to hold 
thew, what he faith in many words, concerning 
the preparation of Cryftall cafiing into molds: 
and colours , contains mthihg bat what’s - 
Vulgar. 



Chap, y 6 . 



TJ 



Artm. in praxt Chym; 
hath thu peculiar way of 
preparing Qxyiiifll for making of Jewels, Dif- 
folve, faith he, in water two ounces of puriped 
fait of Tartar, which moifen with Bcecbcn- 
aihes, make thereof balls as big as apples j Dry 
and bum them in a potters furnace in a cover- 
ed 
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ed pot, for fo the kalis will fomewhatmelt, and 
^ick one to another , let them then be finely 
pounded fjf a Lee made thereofwhich congele to 
a Salt. And in this Lee let the Cryftalls be fo 
often ^ and fo long extinguijhed , till you can 
rub them to powder , betwixt your fingers. 
This being done, let fame of the remaining fait 
be fo often purified by folution , coagulation, 
and calcination, till no feces at all appear in 
the folution. Take then of purified fait of Tar ~ 
tar two parts, of the foregoing fait prepared, 
part one , melt them together. This will re- 
ceive all the colours of the whole world , dnd 
appears like Oriental gems. Cbymical Authors 
generally prepare Cryllall this way, onely fome 
extinguifij it in Vineger inflead of fair water, 
you may eafily know the befi way, by the difeourfe 
concerning the Glafs drops, which is to follow, 
and doubtlefs the befi way, were to extinguijb 
it often in a Hrong Lee. 

The waking of thefe Parts difiers nothing 
from that of Glafs, but that Parts are made o f 
CryrtaU prepared , as the other of Cvyftall 
met all, the colours in both are the fame. Ami 
therefore Porta calls his Glafs tinged with 
colours, by the names of AmezhiA, Ruby, &c. 

Y 3 Tryal 



5 a (5 O’Dfetvations on the Author, 

Tryal would he made with our Englifh Dw- 
monds , which are harder and purer thtoi 
Cryftal, 



Chap. 77. T 3 Oeth. de Boodt , anexceU 
fj lent writer upon /?o»f writes 
thus of adulterating Emerald, This may he 

dene fever al ways. The hefl if with Cryftallj 
Glafs Flints calcin'd t and melted ^ if a 
little quantity of Minium he added to them. 
So I have made good ones. He fuhjoyns , the 
jnedting of them with burnt Brafs 3 half the 
weight 0/ Crocus xMartis, hail them fx hours 3 
and let the pot coal of it’s felf If they he well 
made they will he wholy like thofe that come 
from America, Garcias ab Horto affrms 
them to Le made fair coloured and very large 
in Balaguatc andY:\{c\^‘^^t of larger fragments 
of glafs potSyT) 3\cchamp3 thinks fame green 
jafper is to he added to them, Btrelli, 1 . 8, 
c. 9, 10, Sic, gives you the fame compoftion 
with oar ^tithorpvhere you have many wore. An- 
other <j/'Mtnium 4«iCoppcr-fcaksiC.5. like 
Our Authors y c.78. Hanm gives feveralways^ 
the frfi ohfcHrCy and unwtelligihle with A- 
ptma Luna% and Soils, and Cryftalljiprf^ 4 
little Szl Aitncnlac fixt with lime^ afecond 

with 
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with Minium four Cryftall prepared 

one ounce, gold tmo drachms j the third with 
Brafs calcin d and powdered fincy tnixt with a 
double weight of Sand for GlafSy and fand- 
ing four dap in a very Urong jire, and half a 
day more in a fronger fre. A fourth with his 
prepared Cryftall mixt with a little Copper, 
fill herewith a pot half fully fet them at a gentle 
fire four or five hours y then run them in a (irong 
fire, then take away the ftre, and break the poty 
you fhall find the §iuff covered with the fpume 
of Leady which break yand a fair Emerald will 
appear y which he caufed to be broke into pieces, 
and to be cut to his liking. This fucceeds not 
always welly for a ferene air is necejjary. 
Therefore he prepared it in a fore fold quan- 
tity yin four feveral pots yand fo with one la- 
bour had four difiinfl colours one higher than 
another. For the frfl he took of Copper a 
fcruplcy for the fecond two fcruples , for the 
third one drachm , for the fourth a drachm 
and a halfy and nothing elfcy for otherwife they 
will not be tranfparent. The fame is to be 
done with Jacinth and Topaz, with Crocus 
Martis, and with the Saphyre with Zaftcr. 

But in this compoftion Mars is wanting to 
give life and lulire to his Venus. Card. 

Y 4 dc 
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de var. 1. x. c. 5 2, md’es this colour offiones 
taken out of the river calcin'd to whitnefs^ 
and then mixed and melted mth an equal 
quantity of Minium in a Chryfible, and this 
mujl he twice done to e^eB this colour^ hut this 
way is wholy infignifear^, 

Kaac affirms of calcin'd Copperas and 
the refi of the Calces, if they he ground 
with ftlted water j and then wafhed with fair 
watery hath warm^ they will have a far better 
ejjeB than without thefe wafbings , becoming 
thereby more ^erfeB and fufihle, 

Seneca Epift. writes Democri- 
tus invented a way to turn fiones into Emerald. 
^nd PJin, 1 . 37. c. 12. faith y that ways are 
extant in the writings of the Authors y hy 
what means Emeralds may he coloured from 
Crydalls, ai alfo other pretioas fiones yOnd per- 
haps difiers not from the artifice deliveredy 
1 . 3i?.c.2 6 . dc Vitro obfidiano & Myrrhino 
of many colours. 

Chap, 8 1 . I ^ Apr. Porta thus adulterates 
the To pas. He mixeth to 
every pound of Metall a quarter of an ounce 
of Crocus Martis,a»^ a little Minium , and 
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that it way more neatly jljiney adds to each pound 
three ounces o/* Minium, hut puts tn the \Ax- 
nium after the Crocus. Boodt tranfcrihes 
this, and adds this alfo of our Author , and 
then this following., powder xsuftum, native 
Cinnabcr and Cryltall , and four times as 
much of Calcined Tin , fet them a day in a 
pre not too (Irongy hut kept in the fame de~ 
greeyfor the faid powder eafily melts, Birdli 
proceeds this I aft way^ onely changeth Cinna- 
ber into Minium, and in the very fame words, 
fo that Boodt had this from him, as the former 
from Porta. Hartm. and Libav. with three 
ounces of (Zcm(s, and Cryftall prepared half 
an ounce. The Author of quadrig. Chym. 
makes Salt of Tin to he the Topaz, 

Chap. 82. X^OniL thus imitates theOaxy' 
0 lolitc, when you have made a 
Topas, add a little Brais, that it may become 
more Green, for thefe two onely differ in this, 
that the Chryfolitc fbines more neatly, Cla- 
veus faw ftlver calcin d two months in a 
Glafs furnace, the twelfth part whereof became 
a Citrin Glafs^ 



Chap, 
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Chap. 85 



. \ Saphyi 

\ this a 



yre. Glauber mak»s 
colour with Silver 



Marcafite dijjolved in Aqua-regis, md pre- 
cipitated with his lijaour from Flints. 

Chap, ^o, A Wonderful Red from 
Gold. The Chymtfts 
with their promife from Gold^ a 

Gold coloured tinBure^ hat 1 have heard «« 
able Chymift toot an unconfderaMe 

wager ^that he would reduce the full quantity of 
the Gold within few grains ( which fare mufl 
be lofi in the pracefs ) when another eminent 
perfon of the fame proFeJfnn , had extraBed 
the fttllefl promifed Tallow tinBure from it. 
But the condition was not accepted of. Sure 1 
am that Gold dl^olved tn Aqua-regis , emd 
dropt upon the skin will colour it with a deep 
purple colour, lapng fame days, and this fok- 
tion poured on a great quantity of water will 
give tt the very fame tinHure^ Gliuher gives 
it a fair Siphyre colour, being precipitated 
with a liqmur from Flints. The tinBure of 
fiver is not a skie colour, b at white, and for it 
you have alfo the undeniable Authority of 
Ma^er Boyle in hk phyfiologkal Bfays, 
pug. 60 , and therefore as / have [aid before. 



the 
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the blew mujl proceed front fame Copper mixt 
with 

Granats of Bohemia. Booth de Boodt 
affirms that thefe Granats from Bohemia keep 
their colour i» the fire , but almofi all others 
mty and therefore feem the befi for this ufe^but 
yet the heat of the Glafs furnace con fumes 
though it may perfifi in an ordinary fire. 

Chap. $ I. 'y* Akc Ccru(s, Our Author de^ 
livers two ways of making 
Saccharum Saturni, the one here of Ccrufs, 
the other of Lythargc, Chap. 123. onely in 
this he calcines the Saccharum, and out of it 
calcin'd remakes a new Saccharum. The 
Chymifts commonly take Minium, fame onely 
calcin'd Lead^ all returns to the famepurpofcy 
but 'tis obferved that yields a greater 

quantity of Salt , and good reafon , for that 
hath had more calcination than any of the other. 
All make ufe of di fill'd vineger alone , but 
Beguin he fubfiitutes in it's place Phlegm 
of di fill'd vineger , hut the commentator well 
pajjeth a deleatur upon it. Two things 1 fhall 
here fet down^ the one that 'tis much better 
and lefs chargeable by far , to pour difitl’d 
Fineger on new Minium at each time , and not 

on 



I 
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on that you have ufed before y for the cheapnefs 
of the Minium^ and the goodnefs and quanti- 
ty of the Szcchaxam dram the fr(l time from 
the Minium, befides the f&ving agreat deal of 
Vinegery thii way will advantage the operator 
much in point of proft. ^fecond thing here to 
he infer ted is a new way y 1 have not met with 
in any Chymical writer^ hut invented for my 
own uffy which doth readdy and in a moment 
make it y and I a^ fare tis rather better than 
worfe than the ordinary for Chirurgical ufes 
in which / employ it. The manner ofmakingit is 
thiSy Take very thin plates of leady or rather 
that which hath been long in Glafs mndmSy 
and difjotve it in Aqua-fortis {goodwater 
neer difolves js much as it’s own weight) ard 
the dijjolved Lead will foon become a Sac- 
charum in the bottom of the Glafs. / have 
in half an hour made a c on fderable quantity 
this way inafmall glafs fet in fond, and at no 
great heaty or in a fre-fhovel over the fre , or 
inafhes, And certainly this procefs as more 
fpeedyfo lefs expen fvey but what this medicine 
will e£eB in glafs I cannot fay. 

Chap. 5>3, fixthBook treats ofEna- 

ra ; Isj which feem to be fo m- 
medy becaufe 'tis ufed in annulis in ringSyOr 

from 
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from the Duch mrd Emaillcrcn or the 
French Efmaillcr which comes a maillc ma- 
cula a fpot AS Minlhcu 5 for fo ’tis laid on. 
In Larin Encaufton ( that is burnt in^ a 
K«uM to burn ) for fo the Lexicographers 
render Eucaufton Enamel, Encauftice , the 
art of Enamelling, Encauftes an Enamc- 
ler. But the Encauftum of the Ancients 
whereof Vitruv.l. y.c. 9 . Plin. 1. 35. c.xi.’ 
Mart. 1. 1 . See. make mention y was a thing 
quite different from our Enamelling. Con~ 
cerning which, and the three kinds thereof, fee 
at large Salmaf. in Solin. who truly concludes 
his difeourfe y that all this Artis lofl.Pona. 
makes a Latin word^ of the Italian Smalto, 
calling them Smalti and Libav. Smalta. 

Chap. 94. Enamel,' a new 

V V way with Regulus An- 
timonii , you had before , Libav. & Porta 
make it of Calcin’d Lead one part, of caU 
fin’d Tin two parts, and Olafs the double. 

Chap. 95. \ Tiircois , by Porta with 
Jf \ Zaffar alone. 



Chap; 
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Chap. 97. I & Green Porta takes ks 
uilum rvbich the common 
people (faith he) call racninella, andhy owe 
jfuthar tsimiai i Chap. 24, far a deeper co~ 
lottr ^ and for a lighter ^ the Scales which fait 
from the hammers , when the Brafs is hammer’d 
JB£dhot. 

Chap. 100, l~^Lack made hy Libav* & 
IJ Porta with the Purple and 
Jllew colours , meaning thereby Manganefe 
arnd Zaffer , and is the fame with one Au~ 
thors^ the dofes in all of them the fame. 

Chap, 103. A Red by Libav. with Cro- 
/X cus Martis, 

Chap. 108. /i Lee of Barillia and 
J[ \ Lime. Much care is to 
he had of Menftruum, this of Lime and 
Barillia mre the befit though pot ajhes with 
Aluniy do Very well affo. 1 know an Ingenu* 
ous gentleman^ who this way hath made all hit 
colours for plants i which he hath drawn to the 
life in a Urge volumne of the mofl beautiful 
flours of all J^rfs in their proper and genuine 
colour. The vertue of pot ajhes ( which the 
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djers call tfare) is feen in their working of 
lndicotf»rf Woad, neither of which witfmt 
thefe ajhes will yield their tinBure j for the 
lightefl colours ufe onely a folution of K\um for 
fironger Salts deHroy their colours y as in dying 
Soap ajhes, mars the Tellow of Weed or Fu- 
ftick, and in Chap. 4. Tartar will not make 
Tellow in Clafs, 

Chap. no. X^Hatfoevcrherb, or flow- 
' cr , The tryal of our Author 
is good, hut jlayning of linnen is a better fign. 
The rule given by the Merchant to the Mari- 
ners in their inflruBions for forein voyages, is 
to chaw the plant, and if that colour tinge the 
fpittle deep *tis good , otherwife not, and ft 
with linnen or fne white paper t 

J fhall here give you a catalogue of many 
plantSyScc.which give a colour, and confeyuently 
are jit to make Lakes of , and firft thofe of the 
dyers, Log wood, three forts of Fufticks 
for Tellows, Green, old and young. Campe- 
giana and Sylvefter , which are two forts of 
grains or f mall berries brought from the W eft- 
Indies. they make a grain colour , though not 
fo good as Cochined , yet they are ufed in 
fead thereof. Red-wood , Symacb> Bra- 

iilctto, 
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illettOj or Svveet-wood, Turmerickj Saf- 
flower j that is j Saffron-flower, i>ut not that 
or the Crocus, hut of the Carthamus hreu^k 
from Italy, Anotto made of the Fucus Ma- 
rinus Tinitonus, ^ale and greafe^hich yields 
a fair Scarjcti Weed, that is ^ Gciiifta 
Txndoria, for a Yellow colour. 

Others not ufed tn dying are Saffron, Pha- 
langium Tradefcaiiti, a very deep and fair 
Blew. Cyanus an excellent Skie for Dyers. 
Alga marina Tindoria difiaH from the 
former VmoxSj both mentioned by Joan.Bau- 
hin, HarcbeJs, our Purple Colchicum. A 
triplex'^^Qcikta. a deep Red, HeJiotropium 
in wjjofe juice rags infuccated make Tiirn- 
Ible. Blattaria with a Blew ^ and alfo with a 
Yellow flower, and the Convolvulus narrow 
• leafed of America ; fome plants have ac 0 ‘ 
loured juyee , as the Spurges , Sow-thifiles^ 
Dandelion, Tragopogon^ Periplocas, Rampions, 
Lettues^ &c. mof whereof dryed in the Sm 
turn Tellowiflj f which makes me fuppofe 
Camboja maybe the juyee of /J>w Spurge.) 
But Saint Johns and Saint Peters Wort, 
<fWTutfan have a reddijh juyee in their tops. 
Celandine the greater, and Fcifel Alpini 
give a lellowijh juyee. 1 he Berries of many 

plants. 
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plants, alfo awards colours, as D vale garden, 
Night-rtiade, the Bryonies, Rufeus, Solo- 
mons Seal, Herb Chriftop’.icr , Risberries, 
Great-bcaring-Chcrrics , Spina Cervina, 
the Painters Sap-green, Wall-nuts .Bezetta, 
Seu Toma folis Bezedini of VVor- 
mius in his Mufarum, I. 2. c. 34. a>ho thus 
deferibes it, ’Tis a fine linnen cloath impreg- 
nated with a mojl Red and Elegant Tinfturc, 
But how ’tis prepared, and what is the way of 
making it, the doner of it Chriftopher Her- 
furc the Apothecary of King Chriftian the 
fifth knew not. It feems to be the tinBure of 
Kcd-la.ndiCTS,wherewiih the Cloath is colour- 
ed, They ufe it as Tarn(o\c to colour the body 
and difhes of meat Red : But this is far neater 
than that, fit for Co^mcticks, having this pe- 
culiar that fleept in water it communicates it’s 
colour thereunto , fcarcely to wine , but in no 
wife to Spirit of fvine , fo far he. I have feen 
this tinhure , but made with Cotton- wool* 
and 'tis ufed for a Fuciis, and common enough 
with uS, and without doubt a fingular good Lake 
might be made therewith. Amaranthi, ba- 
laultia the feed of Heliocropiutn tricoccum 
that at firfl rubbing gives a Green , then a 
Blew , and la(lly a Purple as Libav, frag- 
ments of the Alacernus as OXnsgive a Black, 
Z ' Sue- 
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Succory flmers y the flowers of the Scarlet 
BeaPj of the Indian Scabious , the Golden 
Marigold of Crete, Ccrincbe and Indian 
water Crelfes, and many other whereof (God-, 
willing ) at large hereafter y efpecially flnce m 
Herbaria hath taken notice of the tinBureof 
plants y nor put them in any tribe ywhich are of 
very great ufe Trades, and fome of 

thofe before -mentionedy have been brought into 
ufe by Tradef-mcn j Leaves that colour , are 
ftramonium Arbor tindloria of Virginie 
whqfe leaves rub'd on the bands, gives the 
deepeft Green I have feen from auy fegetable. 
Leaves 0 / Acanthus or Bcars-breech. The 
true Tobacco- leaves, the flowers of Nigelfa 
hrHipanicaywhich though Slew, being ruUd on 
the handy paper or linnen, give a fair Green- 
colour, 

This way of extraStng colours by difiillati- 
onis now well known and praBifed, for all the 
Spirits Chymically drawn, rife white, and 
they are coloured either by inf uflon of materials 
that have tinBures in them, as in the Pharmac. 
'L.ond, the compound Spirit of Lavender, and 
compound Poppy- water, and Aq.Mariae,&c, 
and moji Pharmacopeias , and Chyniifts 
teach this way of our jiuthor. 



£iU 
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But the extraBion of the Spirit of the wine 
thus tinHured will render the colour dead.^ 
and worthlefs^ unlefs you draw but a little oFit, 
and with no (tronger a heat^ than that of B. M. 
for too much heat turns all the colours of l^ege~ 
tables Black, Lapis Lazuli 4 foncy 
by too great a heat lof Tth it's colour. 

Chap. III. ^’Y^His preparation I made y and 
JL had a dirty Blew therefrom 
which would do no feat in Pottery. Our Author 
calls this Blew of Germany , and fo doth 
Birelli , 1 . xi. c. 106. onely Birelli ufeth 
Brimjlone , and takes but four parts of Sal 
Armoniac, you may fee many other of this na^ 
ture there. 

Chap. 1 12. "pO reftorc the decai’d co- 
lour of Tmfeoifes. I doubt 
and have been told this will not fucceed , yet 
may be much better than thofe 0/* Ifab. Cortes, 
1 . 3.C. 53. she rubs the (tones with Ultra- 
marine that hath flood a day in Aqua-fortis, 
which being evaporated and dryedy the powder 
may be ufed. Secondly , She infufetb them in 
Aqua-fortis, 0/ Vitriol and Brafs, then 

in Vinegery and lafl of all in water, and each of 
them fame time, ' 

Z X Chap. 
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Chap. 1 1 3, Mixture to make Sphcars. 

Many compofitions I jind in 
Authors^ and heeatife they are of [mguJar ufe in 
the OptickSy and nothing puklijhed thereof in 
sur oxen language y / fhall here give you fuch 
as I have met mtby Thofe Spbears ordajjes 
are call d Metalline^ not hecaufe they are made 
cf met ally but hecaufe fame Metalline bodys are 
mixed mth them^ and they do as to weighty and 
appearance much refemble them, I’orta. Ma^. 
J. 17. c. 23. thus prepares the mixture for 
them. Take anew pot that will hear the fire y 
luted withiny dry it twice or thriccy melt there- 
in of Tartar tfw^Cryftalline Arfmck of each 
two pound, when you fee them fmoak , put in 
fifty pound of old tf^orn-hrafs, melt them fixer 
[even times, that they may he purified and re- 
fined, then prefently add twenty five pound of 
Tin, and melt them all together. 
Take a little hereof with an Iron out of the 
pot, and try whether it he hritle or hard , if 
hritle add Brafs, if hard, Tin, or elfe hoil it till 
feme of the Tin fly away, when it hath the de- 
fired temper, cafi upon it two ounces of Borax, 
and let it alone ttU the fume he gone , -Then 
cafi it into a mold and let it coo/, when- cold 
ruh it with a Pumkc, wA/; !^Enicric, 



.f 






Obfemtions on the Author. 341 
vhen you fee the fuper^cies fmooth amlpoltfj- 
edy rub it tvith Tripoly, and laflly tpith ft 
I 'm give it light and lufre. Mof add a third 
fartofTmto the Brafs, that the mafsrmyhe 
harder^ and acquire greater perffficuity. 

Porta I. 4. c. 23. Of hU former edition^ 
thus compounds this mixture. 'Tts thus com- 
monly made by all men. Brafs, and a triple of 
Tin, a little Arfnick and »artar, that they may 
meltj and he incorporated •, fame add a triple 
quantity 0/' Brafs to Tin a little llibium^filvcr 
and White Pyrites; /bw<? make it of head 
and a double of filvcr, and ’tis made of other 
metalls^ and otherwife tempered, jvben they 
are ca(l into molds they muji he poUjljed and 
fmoothed , that the refieBed Ray way bring 
xvitb it the refemhlance of things^ and imitate a 
Looking Glafs. Where unto the fmooth nefs and 
ftnefs of the parts much conduceth. If the 
mixture he not fmooth enough^ cut or grind it^ 
that on one jide the image reprefented may be 
bigger f and on the other lefs , and different. 
If it be rou^h apply it to the wheel-, wl>ere arms 
are polifloed y and fo ’tis burnijjjed. If you 
make the glafs Concave or fonvex , left the 
motion of the wheel (Ijould break the Glafs 
plain a piece of woody and make it of the fbape 

, Z 3 of' 
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of your GlafSjafii^ fafen it on mth pitch that 
it air mt. Then rub it ever with fine powder 
o/’ Emery jrith a Cloath or Lether, then with 
pne powder of the Pumicc-ftonc^ or whil’p it 
picks to the ft'ood with Putty ( fothe GoM- 
fmiths call Tin calcin’d ) mixed with Tri- 
poly. And for the laf polishing with Tartar^ 
Sgoi and afhes of VVUlows or Juniper^ 
which will make it jhine be^ of all.. Emery w 
prepared by powder jng fencing and wetting. 

Cardan. 1 . a.de varict. c. 57. Clafes 
calld Steel- Glalfcs dr e made of three parts of 
Ticsikyof one part of Tin and Silver, and an 
part of Antimony. Mo(l leave oitt the 
plver for the charge ^ others add cnely a 24'^ 
Aldrovatid. J. 1.0,4. Mufxi Metall 
relates. Some make it of a pound of Tin 5 a 
third of Brafs melted^ and then add an ounce 
0/ Tartar, and half an ounce of white Or pi- 
rn out, /z/Z hoild fo long as they fmoak. Then 
theyfafbion the Molten Metall into thepgure 
of a Looking-Glars,OTp? 4 /« tables^ heated 
and dryed with the fmoak of Rolin , and 
frnoothed with vrne afhes , then they after- 
wards fmooth it glewed to Wood with watery 
, and fund , next with Emery ^ or a [mooih 

Pumiec, 
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Pumice, thirdly with Putty, thus Cardan, 
and from him KirchcrtfW Schwcnterus. 

Harftoffcr. tom. i. par. q. 1 3 . deli- 
ciar. Math, from Fliorovant, takes three 
quarters 0/ Tin , and a quarter of refned 
Copper and melts them^ then four ounces of 
calcin'd Tartar, Cryftalline Antimony fx 
ounces^ hnx\mOTt'^ fuhlim^d two ounces , com- 
mon oyl four ounces^ Marcafite three ounces ; 
Mix all thefe, and to every pound of the fatd 
metallSjtake thereof two ounces :y let them eva- 
porate and refine^ adding a little Burgundic- 
pitch, when thefe are confumed pour the fujf 
in the molds. 

Seal, exerc. 82. Sc A. 3. thus of this mix- 
ture^ melt nine ounces of Tin, three of Brais, 
and then add dryed Tartar ow ounce, white . 
Arfnick half an omce^ let them jland on the 
fre as lono as they fmoak , and in the caflingy 
and polijhing proceeds as the other Authors. 

Cotnaus communicated to Scliottus thic 
way. Take ten parts of Copper, when ’tis 
melted, add four parts of Tin, then fprinkle^ 
a little Antimony and Sal Armoniack, and 
fir and mix them till all the dangerous fmoak 
Z 4 C from 
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{fromrphicb keep your mouth md iJofe) VA- 
nijh^ then cafl it into a mold. 1 have found 
(jaith he") this mixture hy much afe to bt 
very good. 



Same of thefe mixtures , and many others ■ 
like^ mth dlvefs other materials for polijbing 
you may find in Bireili> ]. 9. c. 47. to the 5 5 , 
to whom for brevities fake I refer you. 



Chap. 1 14. ' I 'His way ofcoloarii^ Clafs 
Balls on the infde^ is now 
changed into another of Parting Pidlurcs on 
the oatfide of Ballsj they are very pleafemtjcom- 
monly hung up in houfes, 

GcfTo. whereof thus Carfalp. 1 , i. c. 9 . 
( the onely Latin Author I fnd mention it ) 
eft alia terra pallida gicbis lapidofis qua 
umntur ad Aurichalcum tergcndum, vulgo 
vocant gcfUjin. There’s another pale earth with 
flony dots^ which they ufe to fcoure Brafs, they 
call tt Gclfum. But it feems he knew not 
what it was-i 'Tis a fort of Lime burnt into a 
pretty hard and very white fony ftbfiaxce^ 
gUtteringwith fpots^aa Spar doth in Lead and 
Tin Of-fj and pretty ponderous. To the fjie It 
much refcmlles ^and is brittle a^ity 

for 
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for fois a large piece I have hy me, ’Tis made 
in Spain, and carried thence to the Canary 
Iflands , and put into the wine tranfported 
thence^ and gives it a whitijh colour and fer^ 
mentation^and fo preferves that wine which 
would not otherwife keep , hut would grow 
vapid j being tranfported into other coun- 
tries. 

Chap, II 5. I I LtramarinCj/tf rfi 
Cifalp. quod forte 
Egyptum fignihcataliis prxlatum, this mofi 
beautiful colour , and of value equal , if not 
furpajfing Gold, all Authors that treat of 
ftones or colours, deliver the ways of preparing 
it. 'Tis avery nice colour to make, and unit fs 
all the Lapis Lazuli you ufe be finguhrly 
good,all your labour is lof.’Tis fuff dent for me 
to point at the Authors, who have written of it, 
omitting their procejjes, becaufe very long and 
tedious. Boetii. dc Boodt. dc gem & Lap. 
]. 2. c. 123, 124. to Chap. 142.. Where he 
teacheth in a long feries of words, to chofe the 
fones ( for fame of them trill bear the f re which 
Aldrovand. cals fixed, others will loft their 
colour in the fire ) then the way to calcine it, 
to make vefiels, Lees, (Irong and weaker Tlai- 
fiers, wherewith the colours may be more eafily 

drawn 
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drmnfwth^ and how h muft ^ewajhedtoferve 
for piHures, And in the lajl Chapter he 
teacheth a fljorter and left expenfive way to 
extraSt this colour. Next him followeth Bi- 
Tclhywho fomewhat fhorter delivers all thefe 
Procejjes , 1. p. from Chap. 8o, to Chap. 
1051, Some painters onely grind the Lapis 
Lazuli into ctfne powder y and fo ufe it. 

Chap. II ^.|T Ake/Vow Cochineef. No 
j| ^ doubt this word comes from 
the Gum call'd La.ccHy the colour and tinBure 
whereof have both the fame colour , whh this 
of the Painters, Math, in 1 . i. Diofc.c. 25. 
ajferts there are many kinds of Artifcial Lake 
which are made of the Sediment of feveral 
tinBures. One is made of the Berry ( head ) 
of Burnet which they commonly call Cremefe 
tfWCrcmcfino (Crimfon) another of Cher- 
mes B'-rrieSj a third of true Gum-laccj and 
lafly a fourth of Eralil, the worfi of all, bat 
he pewetb not the way of making either of 
them. 

Concerning this place, and the mifiedes of 
Mtth. herein^ bereafeer in aTreatife dejtgned 
for colours , Bh'dl. I. 11. c. ^p . teacheth a 
way to make a Lake of this Gum. Take {faith 
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he ) about ^oand of mens urine ^ tphich 

boil and feum well, pat a pound of Gum-Iacc, 
and pve ounces of Alum into it, fet them ever 
the fire. Boil them till the colour beextraBed, 
make proof with a little of it, then add of A- 
lumen Saccharinum, what quantity you judge 
ft, then ftrein it as the other Lahes are, 

I find in fever al writers receits for making 
Lakes, differing onely^ either in the materials 
from which, or in refpeB of the Menftruum 
wherewith they are extraBed, Some ufe Chcr- 
mcS'bcrrics or Grains ( a ftrup whereof 
the Apothecaries have of a nolle twBure ) 
and they are gathered from the Ilex thence 
call’d Cocci^cra, a tree whereof you may fee 
in A garden in Old-ftrcct, London, neer the 
Peft-honfCj, lut it never lore fruit in Eng- 
land , another grew in his Majeflies Privy- 
garden at VVhitc-hall , lut ‘twas lately cut 
down , ly the ignorant ufurpers. Some ufe 
the Cochinecl, which is a Maggot or fly bred 
an the Picus Indka , whereof fee at large, 
loan dcLactdefcript.IndJ.^. c. 3. as alfo 
Herrera Sc Zimenes. Others ufe dyedTlon 
{the mof common')which our Author here teach- 
eth how to die, and this is the lefl way. Others 
take the Scowrings of death dyed in Stammel 
or Scarlet. 



Her- 
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Hernandez in his Hift. I, 5. chap. 45,' 
thus of making Lake in thelndics, 0/No- 
c'nezdi, that ts CocWmecUfometimes a Pur- 
ple, fometimes a Scarlet colour is made ^ac- 
cording to the various ways of i>reparing it. 

The moji exipuifite is made ky beating it with 
the water of the dicoBion of the tree call'd Tot- 
zuatl, adding Alumj^Sfa? the fetlingis form'd 
into Cakes. 

As for the Menftruums they ate Lees 
made by our Author of Vine or VVilloWj 
or of other foft Wood. Others make it of 
Oaken or other frong afies , yet the Lee 
muf be no granger than being pat upon the 
tongue j, '’twill prick or bite it a little onely. 
Surely Aqua*fortis might do very welf fince 
we fee it fo far advanceth the colour of Co- 
clnncel in our incomparable ]bo\v-dycs. The 
only inconvenience in Lakes hence made would 
be y that they would foon Tarnifh and lofe 
their colour in the air^ or with wetfy reafon of 
the Salts relenting ; but perhaps this might be 
remedied by extraEiing and waflfng of thefe 
Salts without any damage to the colour. Nowall 
writers iroceed the fame way in difch&rging 
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the colour 3 precipitatwg (treyning aad drying 
the Lake made. As to the la(l I fhaH add this, 
that Chalk-ftoncs fooner dry by imbibing the 
moifiure than Bricks doj as the conjlant pra- 
Sice of Painter s in making PaSHs, and of the 
Refiners in drying their Verd iters confrmeth. 
Before the Lake he fuUy drifHhey form it into 
Palls ^ or cup, it jaekh a wooden Kmfe ( not with 
an Iron one ) intowbai'fljapes and figures they 
pleafej or they may do as Painters for their 
Pajlils , cafl them in furrows made in the 
(lone. 

Chap. 1 17. OAIine of the Levant j with 
*3 my Author Pilatro di Lc- 
vante -^this word Vilairo I cannot find in any 
Italian writer ^ this expofition of the word I 
had from an ancient per [on who wrought at 
Moran, he added ’twas a Salt extraSed from 
the froath of the Sea-^ coagulated through the 
extreme heat of the countrey. The name of 
Saline, and thts way of generation thereof / 
have had from other workmen^ but the expof-^ 
tion from, him alone. 
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II 

I 

Chap. 1 18. f3 ^rclli makes his Lake from 
Brafil thus j He ex- 
traBs a tmBure from Fiox , afid then takes a 
pound of Brafil cut ( ground is better ) and 
boils the Lee to the confumptian of a fngers 
thicknefs^ then f reins it^ and adds to the ^reyn~ 
ed liipmr one ounce of Gum Arabick in pow- 
der, and reboils it, and boils away half as much 
as before, then mixeth both the liquours with a 
Bick, then proceeds with the Hippocras-bag, 
&c. as before. 

Chap, 124. \ Fair rofe Red Rofichiero, 
which Porta, 1. 6.c.g. calls 
Rofaclerum, teacheth this way of making it. 
Put 10. pound of Cry HslU into a pot, when ’tis 
well melted, put in a pound of the be(t Minium 
byhalfsatatime, (iir them fpeedily, then with 
Iron ladles ca^i them into water, and that thrice, 
then mix five ounces of cakin' d Brafs and Cin- 
naber of the deepe^ colour, and having Birr'd 
them well, let them f ettle three hours. When you 
have fa done fuperaid of Glafs of Tin three 
ounces, mix them without intermijfion and you 
fhall fee in the Glafs the moH Florii colour of 
the Ko[q, which you may ufe to Enamel upon 
Gold. 

Chap, 
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Chap. 126. ' |''0 fx Sulphur teacheth 
I amiher veay^ Chap. 1257, 
Another Proeefs to the fame yurpofe^hitt much 
larger , Bird delivers^ 1 . 1. c. 50. But Sul- 
phur thus prepared mil eafly rije fuhlim'd 
mth Sal Armoniack. None that I have met 
mth affirms fuch a fixation of Sulphur, as 
Hcimont doth, for in his mixture ofElementSy 
he faith, he knew ways wherehy whatfoever 
Sulphur was once dijjolved, might he fixed ln~ 
to a Terreftria! powder. Our Author no wfjere 
mentions any ufe of this powder in the Art of 
Glafs, 

Chap, 12^, A Trmfparent Red. Libav^ 
1.2. Trad. i.c. 35. By 
conjeUure hits right on this colour^from Gold 
in thefe words, I judge that from a red tinSure 
oF Cold difiolved into a liquour or oyl, and efpe~ 
dally with Cryftal, a Rubie may not unfitly he 
made. Of which conjeBurehe affigns this rea- 
fan, hecaufe Rubies are frequent where Gold 
is found, and therefore "tis confentaneous that 
gold there doth degener ate into this jewel. 



ChapJ 
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Chap. 1 3 1. ' make vitriolutn Vc- 
^ iieris, Glaub, J. a.Purn. 
Philofop. propafeth this fhort way. Spirit of 
Sal Armoniac powredon cakin’ d Coppcrj 
made hy frequent ignition and extinBionfn an 
hoars [pace extraBs a Blew colour ^which when 
dijjolved, decant of, and fet in a cold place, 
and ’twill yield a mo^ elegant Blew Vitriol. 
CxoWJn his Bahl. Chym. defcrihes well the 
makingof this Medicine. Bcguiiij c.iy. fets 
down this way, Powder cakin'd Copper, or 
it’s fcales very fne, which digef 24 hours in 
difiil’dvineger. Pour out the TinBared yine* 
ger by inclination.^ and pour on more till ’twill 
he no more coloured. Fikre the decanted lU 
quours, Evaporate.^ or difliloff a third part, fet 
the remaindgr in a cold place , and you fhaU 
have Green and obfcure Vicriolum Veneris. 
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Hcfe Drops were firft 
brought into England by 
His Highnefs Prince Rupert 
^1 out of Germany^ an^ ftiew- 
Majelly, who 
communicated them to His 
Society at Gre^oam College. A Com- 
mittee ivas appointed fotthwicH.by the So- 
ciety , who gave this folbwing iV^coitnc 
of them, as ’tis Rcgiftrea in their Book 
• appointed for that purpofe.i and thence 
tranferibed by their permifsioni, and h&re 
pubJifhed. The which. I .the father de- 

. iired ii thit this might be. a, pattern for 

' ' ^ ^ r ._ 

iiT 
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experiments to be made in any Itinde 
whatfoever, as being done with exceed- 
ing cxaftnefs, 

T his account vpas ^ivm to the 
Society by Sir Robert Mo- 
ray, MDCLXL ^ 




- A B the thread, B C the body, B the 
3 neck:, A the point or end of the thread, 

',r They Sre made of Green-glafs well re^ : 
fined 3 dll theMetall ( as they call it ) be ; 
well refinedj they do not at- all fucceed/ 
but crack and. break) (bon aft^^ey arj^ 

i!b«?p*t imo the w«^ 

I- 
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The beft way of making them, is to 
take up fome of the Metall out of the pot 
upon the end of an Iron rod , and imme- 
diately let it drop into cold water, and 
there lye till it cool. 

If the Metall be too hot when it drops 
into the water , the Glafs drop certainly 
frofts and cracks all over,and falls to pieces 
in the water. 

Every one that Cracks not in the water^ 
and lies in it, till it be quite cold, is fare to, 
be good. 

The moft expert Workmen, know not 
the juft temper of heat, that is requifite,' 
and therefore cannot promife before hand 
to make one that (hall prove good, and 
many of them mifearry in the making,’ 
fometimes two or three or more for one 
that hits. 

Some of them froft, but the body falls 
not into pieces \ others break into pieces 
before the red heat be quite over, and 
withafmall noife; other loon after the 
red heat is over, and with a great noife 5 
fome neither break nor crack , till they 
Icemtobequite cold; others keep whole 
whileft they are in the water, and fly to 
pieces of themfelves withafinartnoUe as 

. ~ Aa » foon 
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foofl as they are taken out of the water j 
fomc an hour after , others keep whole 
fome days or weeks, and then break with- 
out being touched. 

If one of them be fnatehed out of the 
water whilft it is red hoc, the fraall part of 
the neck , and fo much of the thred oc 
firing it hangs by, as has been tn the water, 
will upon breaking fail into* fmall parts, 
but not the Body, although it have as 
large cavities in it ^ as thofe that fly in 
pieces. 

If one of them be cooled in the a^j 
hanging at a thread, or on the ground,it be- 
comes like other Glafs,in all refpc<fis,as fo- 
lidity, &c. 

When a Glafs drop falls into the wa- 
fer, it makes a little hifsing noife,the body 
of it continues red a pretty while , and 
and there proceed from it triany eruptions 
like fparkles, that crack, and make it leap 
up and move, and many bubbles do an'fe 
from it in the water , every where about 
It, till it cool: but if thp water be ten or 
twelve Inches deep, thefe bublesdiminifh 
fo in the afeending, that they vanifh before 
they attain the fuperficies of the water j 
where nothing is to be obferyed, but alittJe 
thihfteam, " ' ' Jhif 



account of the Claf r Dr opt. 3 y ^ 

The oiirfide of the Glafs drop is clofe 
and fmooth like other Giafs, bqt with- 
in it is fpuDgiouSj and full of Cavities or 
Blebs, 

The figure of it is rounJhli at the bot- 
tom for the mofV part , not unlike a pear 
pearl j it terminates in a long neck^ fo that 
never any o{ them are ftraight , and mpH: 
of thctij are Crooked and bovved in- 
to finail folds and wreaths from the be- 
ginning of the neck till it end in a frnall 
point. 

Almoft all thole that are made in wa- 
ter have a little promrberance or knob a 
little above the largcft part of the body, 
and moft commonly placed on the fide 
towards which the neck ends ,, although 
fometimes it be upon that fide that liesup- 
permoft in the vcflel where it is made. 

If a Giafs drop be let fall into wa- 
ter fcalding hot, it will be furc tp crack 
and break in the water either be- 
fore the ted heat be over, or foon af- 
ter. 

In Sallet Oyl they do not mifearry fo fre- 
quently as in cold water. 

In oyl they produce a greater nutqbcr 
of bubbles , and larger ones, and they 
Aa 3 bubble 
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bubble in oyl longer than in water; 

Thofe that are made in oyl have not fo 
many, nor fo large blebs in them , as thole 
made in water > and divers of them arc 
fmooth all overhand want thofe little knobs 
that the others have. 

Some part of the neck of thofe that are 
made in oyl,& that part of the fmall thread 
that is quenched in it cool’d, breaks like 
common Glafs. But it the neck be broken 
ncer the body, and the body held clofe in 
ones hand, it will crack and break all o- 
ver : but flies not into fo fmall parts, not 
with fo ftnarc a force and notfe as thofe 
made in water , and the pieces will hold 
together till they be parted : and then 
there appears long ftreaks or rays upon 
them, pointing towards the center or mid- 
dle of the body , and thwarting the little 
blebs or cavities of it,wherof the number is 
not fo great, nor the fize lo large as in thofe 
made in water j if the Glafs drops be dropt 
into vineger, they froft and crack , fb as 
they are fure to fall to pieces before they 
cold, the noife of falling in is more hif- 
r than in water,but the bubbles not fo re- 

’'able, 

.. milk they make no noife, nor any 

bubbles 
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bubbles ihat'can be perceived , and never 
mifs to froft and crack, and tall in pieces 
before they be cold. 

In fpTit of wine they bubble more thaii 
in any of the other liquors, and while they 
remain entire, tumble too and fro, and are 
more agitated than in other liquors, 
and never fail to crack and fall in pie> 
ces. 

By that time five or fix arc dropt into! 
the fpirit of wine, it will be fet on flame : 
but receive, no particular tafte from 
them. 

In water wherein Nitre or Sal Armomack 
hath been diCfolved, they fuccecd no better 
than in vineger. 

In oyl of T (trpemine one of them brote^ 
as in the fpirit of wine, but the fecond fet it 
on fire, lo as it could no more be u- 
fed. 

In Qut(k~[flverl being forced to fink 
with a flick , it grew flat'^and rough on 
the upper fide: but the experiment could 
not be perfected, becaufe it could not be 
kept under till it cool’d. 

In an experiment made in a Cylindrical 
Glafs, like a beaker filled with cold water, 
of feven or eight onely one fucceeded, the 

' Aa 4 
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tpll cracking and breaking into piecesj 
oriejy fome of the company. Who taking 
the Glafs in their hand, affoon as the drop 
was 'let fall into it, obferved that at the 
6 r.il falling in, and for Tome time after, 
whilil ihe.red heat lafted,'fe'd fparks were 
fliQ^ forth frotn the drops into the water, 
and that at the inftanc of the eruption of 
particles 5 and of the bubbles which 
inanifeftly break out of it into the water, 
it not only cracks and fometimes with 
confiderablc hoife , but the body moves 
and leaps, as well of thofe that remain' 
whole ir> thq water , as thofe' thaf- 
break. 

A blow with a fmall hammer, or other 
hard tool will not break one of the GJaf| 
Drops made in water, if it be touched no 
where but on the body. 

Break of the tip of it, and it will fly im-' 
mediately into very minute parts with a 
fmart force, and noife, and thefe parts 
will cafily crumble into a coarfe duft. ' 

If it be broken , fo that the fparks of it 
may have liberty to fly every way, they wili 
difperfe themfelves in an orb, with vio- 
lence like a lii tie Granado, 

;■ ’ ‘ Som^ 
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Some being rubed upon a dry tyTe, fly 
into pieces by that time the bottom is a 
little flatted , others not till half be rub’d 
off. One being rub’d till about half was 
ground away, and then laycd alidc, did a 
littJc While alter, fly in pieces without be- 
ing touched. Another tub’d almoft to the 
very neck on a ftone with water and Emery 
did' not fly at ail. 

If one of them be broken in ones hand 
under' water , it ftrikes the hand more 
Imartly, and with amorebrbk noife than 
in the air : yea, though it be held near the 
fuperficies,noiie of the fmall parts will fly 
out of it, but all fall down without difper- 
flng as they do in the Air. Ouc of them 
broken in Maftcr .5(ijf?fr Engine , when the 
Receiver is well Evacuated will fly in pie- 
ces as in the open air. 

Anneal one of them in the fire , and it 
will become like ordinary Glafs, onely the 
fpring of it is fo weakned, that it will not 
bend fo much without breaking , as be- 
fore. 

A Glafs drop being faftned into a ce- 
ment all but a part of the ncck,and then the 
tip of it broken off, it made a pretty (mart 
poife, but not fo great as ihofc ufe to do 
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\;hat are broken in the hand > and though it 
clearly appears to be all ihiver’d within, 
and the colours turned grayith ^ the out- 
bid e remained fmooth , though cracked, 
and being taken in pieces , the parts of it 
rife in flakes , fome Conical in fhape, 
and (o crack all over , that it eaflly crum- 
bled toduft- 

One faflned in a ball of cement fomc 
half an Inch iiithicknefs, upon the break- 
ing off the tip of it , it broke the ball in 
pieces like a Granado, 

Two or three of them fent to a 
ry to peircc them thorow,as they do PearlSj 
no fooner had "the tool entred into them, 
but they flew in pieces as they ufe to do 
when the tip of them is broken off. 
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In the Chapter of the Furnaces I gave an 
account of the inftrutnents ufed about 
Cryftalline Metall, but having omitted 
there thofe which are ufed in making 
Green GJaffes^take them here as they 
foJlow. 

T Wo Bars to lift their pots into the Far~ 
naceSy each neer four yards long. 

A Padle to flir and move the A^es and 
Sand in the fdlcar. 

Rakes to rake the Afhes and Sand too and 
fro in the Calcar. 

Procers are Irons hooked at the extremity 
to fettle the Pots in their placeSywhep^fet too 
far or near y or on either fide from the working 
hole. 

Ladles to empty out the Metall from one 
Pot into another y whether the Pots break ^ or to 
any other purpofe. 

Small Ladles for each Mafier workman to 
fcim the Sandever , and drops y from the pot 
wherein he worketb. 

Strocals a long Iron inflrujnent like » 
Fire-fhovel to carry theMetM out of a bro* 
ken into a whole Pot, 

Forks 
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Forks to prick hetwixt the bars of theFire- 
flace to he!p the defcent cf the /ijkeSj that the 
^re way bum clear ^ and bright. 

Sleepers are the great Iron bars rrefsing 
pnali^n ones which hinder the pairing of the 
coals y hut give pajjageto the defeens of the 
ajbes. 

Ferrets are the Irons wherewith they try 
whether the Metdl be fit to work , a,s a!Jo 
thofe Irons which wake the King at the mouth of 
Glafs Bottles, 

Fafects are Irons ihruft into the bottle to 
carry them to anneal, 

1 he Pipes are the hollow Irons to blow the 
Olafs, 

Ponte if the Iron to fitek the Glafs at the 
bottom the more convenient fajhioning the 
neck of it. 

Pontce flake is the Iron whereon the Seri 
vitors place the Irons from the JHafers when 
they have knock t of the bhoken pieces of Glafs, 

Cafsia flake is that Iron whereon lyeth a 
piece of wood^ on which wood they lay the Clafs 
when they have taken it off the pipes ^ whereon 
they tarn the Glafs to fa^en the Postee to it. 

Shears are the Inffruments to form and fOr 
fhionthe Glafs. 

SdfTers cut the Glafs ^ and even ip, 

Qanny 
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Cranny is a round Iron whereon the^ root 
the Glafs to make the neck of it fmalL 

Tower is the Iron on which they ref their ^ 
Pontee when they fc aid the Glafs. 

Several forts of Iron Molds wherein they 
make their works of fever al figures j protu- 
heranceSy Sec. according as they are cut tn 
them. 




- 





Errata Corrigenda, 

E Pift. Ded. read pour on you, p. Ii. Hue. 2; 

r. from although to the end at the latter end 
01 Chape. 3. p. I j.&c.r, refine the Glafs,;^. 
hi 6 . r. is made.p.2 4.1.i4.r.io,p.io6.f.i5.r,kad 
again.p.i sp./.i I. for Cochin r.Btew.p. J05. /,8.r, 
Borint.p. 2 o 8 . 4 i 6 .nl fod,p,20p, 4 l 3.r.BeIIuac. 
p.167 . 4 17, r. that inake.p. j2o, 1,4, r. caft the 
water on. 






